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Victim assistance has been discussed in The Journal since its very 
first issue more than 14 years ago. We return to it now, and for good 
reason—many mine-action and explosive-remnants-of-war programs 
are at a critical juncture as evidenced by the recent victim-assistance 
symposium held in Tirana, Albania, that discussed cooperation and 
assistance as it relates to VA. We know that the economic downturn has 
been inordinately painful for donors, nongovernmental organizations, 
international agencies and businesses; yet, the downturn has been met 
with incredible innovation. 
As I witnessed in Albania at the Kukes Regional Hospital, VA is a 
sustainable, exportable capacity that can reach beyond landmine 
victims to include victims of all types of trauma. NGOs—especially 
local organizations—have recently used their well-stocked toolbox of 
responses to widen their support to post-conflict communities. I’m proud 
to share the heroic stories of four advocates in this issue’s Focus section 
(see page 13) since their efforts are indicative of creative solutions that 
not only reach more victims, but also meet their needs more holistically. 
The Center for International Stabilization and Recovery’s Post-Conflict 
Recovery Week, built around April 4, the International Day for Mine 
Awareness and Assistance in Mine Action, brought presenters from 
around the world to James Madison University and reminded me of the 
wide extent of the support network. Our featured speaker, Jordanian 
landmine survivor and NGO founder Kamel Sa’adi, underscored this 
sentiment when he said, “Landmines are a crisis—but there are other 
kinds of tragedy.” 
I am encouraged by VA programs such as CISR’s Pathways to Resilience 
(P2R) training workshop conducted with the Lebanon Mine Action 
Center. As this issue goes to press, a team of CISR staff and JMU faculty 
recently returned from Lebanon where they joined Sa’adi, Adnan Al 
Aboudi (landmine survivor and P2R trainer profiled in my article on 
page 13) and partners to work with 29 participants from Iraq, Jordan, 
Lebanon and Yemen. P2R, funded by the Office of Weapons Removal and 
Abatement in the U.S. Department of State’s Bureau of Political-Military 
Affairs (PM/WRA), will have a cascading effect as participants take active 
roles in working with other survivors and victims when they return home.
Through innovative programs like P2R, and championed by 
survivor heroes like the ones discussed in my article, VA is changing 
perspectives and encouraging sustainable development in post-
conf lict communities. I am convinced that this is our best course 
toward real growth and recovery.
During our Post-Conflict Recovery Week, global advocates challenged 
a new generation of leaders from JMU to seize greater opportunities to 
change our world. The Journal returns to cover victim assistance as P2R 
and other creative programs take off.  Through these efforts, we can see 
how survivors and innovative thinkers are answering the biggest question 
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A woman who lost her arm to a landmine in Bosnia-Herzegovina holds her new baby with 
her prosthetic arm. 
Photo © Paul Jeffrey.
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Letter to the Editor
We Can Only Be “Mine Safe”
    When We Are “Mine Free”
by Tamar Gabelnick [ International Campaign to Ban Landmines ]
Despite the fact that the Convention on the Prohibition of the Use, Stockpiling, Production and Trans-
fer of Anti-Personnel Mines and on their Destruction makes no mention of the term “mine safe,” it is 
still a frequent term used by mine-contaminated states. However, the International Campaign to Ban 
Landmines maintains that in order for states to be safe from the dangers posed by mines, all mined 
areas must be cleared—not only those areas which are deemed to pose an immediate threat. 
In January 2011, Sri Lanka experienced its heaviest rain-fall since 1917, bringing landmines and unexploded ord-nance back into areas previously surveyed, partially 
cleared and deemed “safe” for populations to return.1 These 
populations are again at risk from injury according to the Sri 
Lankan Army, a risk that could have been avoided if all mined 
areas had been cleared rather than only high-impact regions. 
This example is just one of many reasons that the ICBL 
has insisted on the need for mine-affected states to fully clear 
all mined areas, not just those deemed to pose an immedi-
ate threat to the local population. Twelve years after the Con-
vention on the Prohibition of the Use, Stockpiling, Production 
and Transfer of Anti-Personnel Mines and on their Destruction 
(also known at the Anti-personnel Mine Ban Convention or 
APMBC) entered into force, some mine-affected states (both 
States Parties and others) maintain that reaching such a goal is 
neither possible nor necessarily a desirable end state. The ICBL 
strongly disagrees.
The Article 5 Framework
Article 5 of the APMBC requires States Parties to “make 
every effort to identify all areas under [their] jurisdiction or 
control in which anti-personnel mines are known or suspect-
ed to be emplaced” and “to destroy or ensure the destruction 
Deminers walk over land cleared of mines during a ceremony to hand land over to a local community in Yemen (2007).
Photo courtesy of Jackie Hansen.
In 2003, having returned to Canada, I had a chance to meet with a former colleague and was asked to join the Canadian Army. On joining, I performed a range of ordnance duties, including serving with the Office for Improvised Explosive Ordnance Devices at NATO Headquarters in Kabul, Afghanistan in 2007. 
I have been receiving your publication for several years. I feel you fill an important void in the “horrid” business of demining. I use the word “horrid” regretfully, as too many 20th and 21st century wars have left behind live ordnance affecting local populations that struggle with ERW’s constant threat. … 
I feel The Journal presents a balanced and technical response regarding demining. To your credit, I retain all back issues of The Journal as a resource library. 
~Michael E. Lambert 
Former Ammunition Technical Officer Canadian Army and British Army
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If we print something that begs for your comment, submit your 
own Letter to the Editor. Please keep your response short and to the 
point—200 words or so. Since we have limited space, we reserve the 
right to edit the comments to fit the space and have done so here. 
Send your letters to editormaic@gmail.com. Visit our online jour-
nal at http://maic.jmu.edu/journal/index.
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On 8 May 2011, James (Jim) F. Lawrence was appointed Director of the Office of Weapons Removal and Abatement in the U.S. Department of State’s Bureau of Political-Military Affairs (PM/WRA). Although 
this is a new official title for Lawrence, he is no stranger to the State Department or PM/WRA. He started his 
career with the State Department in 1980 as the Executive Director of the Bureau of Population, Refugees, and 
Migration, a program that annually admits 70,000 refugees to enter the United States and supports millions of 
refugees internationally. From 1998 to 2008 he worked on a number of different mine-action programs, serving 
as the Director of the Office of Mine Action Initiatives and Partnerships for the majority of that period. For the 
last two years, he has served as the Acting Director of PM/WRA. 
When asked about his plans and goals as Director, Lawrence said he intends to continue on the path set out by 
his predecessors while at the same time, adapting to the many changes in the field of mine action. “The land-
mine problem has not disappeared, but it has reached a plateau. Several countries have declared themselves mine-safe and more will attain 
that status in the next few years,” he said. “My priorities are to continue with a strategic approach to the execution of our programs and the al-
location of our resources. In the current environment of declining resources, we need to make our budgets go further even while our mandate 
is expanding to areas such as the destruction of small arms/light weapons and MANPADS, and stockpile security.”
He also emphasized the importance he places on empowering local populations to deal with their own mine-action issues. “Our strategy going 
forward will continue to focus on local capacity-building with the final aim of turning the program over to local experts.”
Lawrence made a point to comment on the personal satisfaction he gets from his job, both from the work itself and the exceptional people in the 
mine-action community as well as the enjoyment he is experiencing in leading his own team. “I love being able to hire extraordinarily talented 
people and watch them succeed.” In his role as Director, Jim Lawrence looks forward to continuing to support worthwhile conventional weap-
ons destruction projects and programs that will make the world a safer place for everyone..
~Dan Baker, CISR staff 
James Lawrence Appointed Director
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of all anti-personnel mines in such ar-
eas as soon as possible but not later than 
ten years after joining the treaty.”2 This 
does not mean that states must search 
every square meter of their land in order 
to find and destroy the last mine. How-
ever, it does mean that reaching a “mine 
safe” or “impact free” state is not good 
enough. Instead, states must do their 
best to accurately identify mined areas 
through Non-technical and Technical 
Survey, and subsequently ensure those 
areas are cleared of all mines—reach-
ing what we call a mine-free state. Even 
for mine-affected states that are not par-
ties to the convention, this simple and 
clear Article 5 framework should—and 
in many cases does—guide their efforts 
to address their mine problem.
As we move along collectively in 
our fight against landmines, we should 
not abandon the goal of a mine-free 
world in favor of a lesser standard. Even 
when high- and medium-priority areas 
are completed, mine action must con-
tinue until all known mined areas are 
cleared. Reasons to continue demining 
range from legal and moral imperatives 
to enabling economic land development, 
building confidence among neighbor-
ing states and preventing reuse of buried 
mines. Two of the principal reasons why 
mine-safe or impact-free are insufficient 
are described briefly in this article.
Completely Safe, for All Time
As shown by the Sri Lankan exam-
ple, one reason all mined areas need 
clearing is because while mine contami-
nation might be a finite problem, it is not 
necessarily a static one. Mines can be 
displaced over time due to rain, flood-
ing, mudslides or other climatic fac-
tors. Populations may seek to move into 
hazardous areas due to demographic 
pressures, a search for fertile land, dis-
placement or to return home after con-
flict. States can never be sure that no one 
will walk through what they consider a 
remote contaminated area. As Croatia 
explained at the APMBC’s intercession-
al Standing Committee meetings in 
June 2005, “For all of us to be mine-safe, 
we must become mine-free.”3
In the last year alone, several natu-
ral disasters have led to landmines being 
displaced to previously uncontaminated 
areas and threatening civilian lives. In 
June 2010, the Bosnia and Herzegovina 
Mine Action Center warned its citizens 
that mines had moved from marked 
mined areas due to floods and landslides 
in the north.4 Then, in early August 
2010, North Korean landmines drifted 
along streams between North and South 
Korea due to heavy rainfall, causing the 
death of one man and injuring another.5 
In mid-August, 2010, the Dera Ismail 
Khan region of Pakistan was “devastat-
ed by floods, which dislodged mines and 
UXO that injured five civilians in three 
separate incidents.”6
Some states might not think there 
is a need to clear seemingly remote or 
uninhabited places because of an ex-
pectation that no one will cross or use 
such land. Yet many situations oc-
cur where people wander into isolated 
places or move into previously unpop-
ulated areas. Some casualties in Croatia, 
for example, were reported on islands 
where tourists were not expected to 
travel. People often go into marked and 
fenced areas accidently or even inten-
tionally, proving that marking and fenc-
ing is not a sufficient long-term solution. 
Information obtained under the Unit-
ed Kingdom Freedom of Information 
Act showed that many people, including 
several local children and tourists, have 
wandered into mined areas in the Falk-
land/Malvinas Islands over time, escap-
ing disaster through luck alone.7
A Legal Commitment for the Majority
A second key reason that all States 
Parties to the APMBC must clear all 
mined areas is their legal responsibil-
ity under the convention. The APMBC 
has no exemption for areas that pose 
no immediate threat to the popula-
tion, nor does it differentiate in any 
other way among mined areas, defini-
tively stating they must all be cleared 
as soon as possible. Further, while au-
thorities should prioritize clearance 
of high- and medium-impact areas, as 
Norwegian Ambassador Steffen Kong-
stad emphasized: “Let there be no mis-
take, all mine-affected state parties 
are obliged to clear all mined areas … 
Only mine-free is acceptable.”8
The United Kingdom tried during 
the 1997 negotiation of the APMBC to 
include an exception for areas without 
a demonstrated impact on the popula-
tion, but this was rejected in favor of 
Tamar Gabelnick is the Policy Direc-
tor for the International Campaign to Ban 
Landmines-Cluster Munitions Coalition. 
ICBL, a 1997 Nobel Peace Prize laure-
ate, is a global network of advocacy or-
ganizations, mine-clearance operators, 
victim-assistance organizations and dedi-
cated individuals working in more than 90 
countries toward the goal of a mine-free 
world. Gabelnick works with States Par-
ties of the APMBC, U.N. agencies, non-
governmental organizations, and other 
partners to pursue the convention’s full 
and timely implementation. She has pre-
viously worked on conventional-arms-
export policy in Washington, D.C., as a 
Human Rights Officer with the United 
Nations in Croatia and at NATO in Brus-
sels from 1992–95. She has a Masters 
in Public Affairs from the Woodrow Wil-
son School at Princeton University.
Tamar Gabelnick 
ICBL-CMC Policy Director 
International Campaign to Ban  
   Landmines-Cluster Munitions Coalition 
9 Rue de Cornavin 
1201 Geneva / Switzerland 
Tel: +41 22 920 0320 
Fax: +41 22 920 0115 
Mobile: +41 79 470 1145 
E-mail: tamar@icblcmc.org 
Website: http://icbl.org
Article 5’s unequivocal language. In 
2008, the U.K. again tried to use similar 
arguments to justify a virtually open-
ended extension to its Article 5 dead-
line, receiving strong criticism from a 
significant number of states. Instead, 
the U.K. agreed to begin immediate 
clearance of the Falkland/Malvinas Is-
lands, though the pace to date has been 
exceedingly slow.
In many other instances, States Par-
ties have reaffirmed the need to fully 
meet the obligations of Article 5, noting 
for example during the 7th Meeting of 
the States Parties that “at least two States 
Parties [previously] referred to their 
end state under Article 5 obligations as 
'impact-free' or having no new victims, 
terms which are neither in the convention 
nor consistent with [APMBC] obliga-
tions.”9 This notion that neither mine-
safe nor impact-free could be equated to 
full treaty compliance has been repeated 
in several other progress reports.10
Mine-Free, an Achievable Goal
Reaching a mine-free state may be 
time-consuming and expensive, but it 
is an achievable goal over the long term, 
especially with recent improvements in 
surveying efficiency and reinforced calls 
for sustained international cooperation 
and assistance. States are now encour-
aged to use all techniques—including 
Non-technical and Technical Survey—
to release suspected hazardous areas, 
leaving the deployment of full clearance 
assets to accurately defined mined areas. 
Such efforts are helping to avoid spend-
ing time and resources on clearing land 
with no contamination and to speeding 
up the release of land in general.
In addition, while mine-affected 
states bear the ultimate responsibility 
for mine clearance, the right to receive 
international cooperation and assis-
tance under Article 6 of the APMBC 
shows they are not meant to deal with 
this challenge on their own. The ICBL 
believes that virtually all states are in a 
position to contribute in some way, for 
example by providing technical assis-
tance or sharing expertise. The strong 
demand for continued international 
support for affected states led to the cre-
ation of a new Standing Committee on 
Resources, Cooperation and Assistance 
in 2010, with the goal of exploring new 
and more efficient ways of mobilizing 
and using resources.
Some states’ efforts to carry out mine 
clearance will outlast the initial 10-year 
deadline, in which case they are allowed 
to seek a deadline extension. For states 
with extensive mine contamination, it 
is also crucial to develop the capacity to 
tackle the problem at the national level 
in order to ensure programs can be sus-
tained for as long as is necessary. This 
will help states keep a residual capacity 
to respond quickly to mines found oc-
casionally after all known mined areas 
are cleared. 
See endnotes page 80
Demining activities in Albania. Albania declared completion of its Article 5 obligations 
in 2009.
Photo courtesy of the author.
INTERSOS deminers inspecting marked land outside Sarajevo, Bosnia and Herzegovina (2005).
Photo courtesy of the author.
4
The Journal of Conventional Weapons Destruction, Vol. 15, Iss. 2 [2011], Art. 1
https://commons.lib.jmu.edu/cisr-journal/vol15/iss2/1
8          editorial | the journal of ERW and mine action | summer 2011 | 15.2 15.2 | summer 2011 | the journal of ERW and mine action | editorial        9
Paved with Good Intentions: 
   The Realities of “Safe” 
      Versus “Free”
by Roger Hess [ Golden West Humanitarian Foundation ]
Government-initiated landmine and unexploded-ordnance clearance policies often dictate unrealistic 
standards and goals that differ from the practical reality of landmine/UXO removal. The author argues 
that end use of the land, as well as the variables of munitions deterioration due to aging and environ-
ment, and the level of expected risk should be considered in landmine/UXO policy-making.
From a global perspective you will find that much of Western Europe has not reached the same standards expected of those countries that have experienced 
wars in the last 20 years, such as Afghanistan, Angola, Bos-
nia and Herzegovina, Cambodia, Croatia, and Iraq. Explo-
sive ordnance, chemical munitions and other hazardous 
remnants from World War I and World War II are still com-
monly found during construction and rebuilding in Belgium, 
France, Germany, Italy and the United Kingdom. Many of 
these items remain very active and highly dangerous, but the 
risk level is anticipated, managed and dealt with accordingly. 
For countries recovering from more recent conflicts, the sig-
nificant difference is in the way the threat is managed and ad-
dressed and how clearance standards are set.
So with this in mind, why are newer post-war environ-
ments held to standards that have not been achieved in some 
of the most developed countries in the world? Let us consid-
er a more realistic approach to clearance standards involving 
risk mitigation.
Policies versus Practicality
Compared to how we went about our tasks 15 years ago, the 
landmine and UXO clearance field has matured a great deal. 
Unfortunately, the same cannot always be said for the policies 
governing some landmine/UXO clearance efforts. Like many 
in our field, I have often been placed in situations where I was 
expected to meet unrealistic standards and goals because pol-
icy requirements were at odds with the level of threat. Using 
an example later in this article, I will explain how this situa-
tion occurred while we were working in Quang Tri province 
in Vietnam. In situations where policies and threat level are 
at odds, it is challenging to explain why unrealistic standards 
and goals are, in fact, a waste of time, money and resources.
I have encountered a few common unrealistic standards 
over the years, including: “The country must be made land-
mine/UXO-free” and to a lesser extent, “The entire site must 
be cleared of all landmine/UXO to a depth of five, 10 or even 
15 meters (16–49 feet).” Such unrealistic expectations have 
resulted in some of the most heavily debated topics of our 
profession and have normally been generated from a policy 
established at the governmental or geopolitical levels. These 
policies are generally written on principles that may have 
seemed logical at their inception but are not always reviewed 
for practicality as time goes on.
Senior politicians developed and/or put in place some of 
these policies, thereby making the nation as a whole bound to 
implement them. While a few countries, such as Costa Rica 
and Macedonia, were fortunate enough to have conditions 
where landmine/UXO-free status was achievable, for most 
countries this goal is nearly impossible.
Landmine/UXO contamination that presents a direct 
threat to the public or impedes development must be cleared; 
this is without question. Not everyone agrees, however, that 
land that does not directly threaten the public or immediately 
stop development does not require clearance (See Tamar Ga-
belnick’s editorial on page 5). There are far more cost- and 
time-effective methods to manage the risk in these areas with-
out compromising safety.
Without delving into the different techniques involved 
with clearing each type of threat, the key issue is freedom of 
movement. Clearing shallow-laid landmines to create free ac-
cess over a contaminated area results in very little freedom of 
movement, because a missed signal can kill or seriously injure 
the operator or his/her team members, as well as anyone who 
subsequently uses the land. Clearing buried UXO allows far 
more freedom of movement but requires a search method that 
goes much deeper. A missed signal is un-
likely to kill the clearance team, howev-
er, the people occupying and developing 
the land afterward may not be so lucky. 
Either way, it should be acknowl-
edged that the threat from an explosive-
filled munition—a landmine, cluster 
munition, hand grenade, mortar, etc.—
is still an explosive threat. Wars happen, 
and since the invention of the cannon 
ball, hazardous items remain. After the 
war ends, rebuilding must occur, and the 
remaining hazards must be managed.
Assessing and Managing the Risk
In Europe, a significant amount of 
buried munitions remain. In the case of 
the U.K. more deeply buried munitions 
are likely larger aircraft bombs dropped 
by the Luftwaffe. In much of the rest 
of Western Europe, smaller munitions 
such as landmines, artillery, mortars, 
grenades, cluster munitions and other 
aircraft bombs persist in the ground.  
The good news is that since many 
smaller UXO in Europe are deeply bur-
ied, it is feasible for pedestrians and ve-
hicles to pass over them without causing 
detonation. If this UXO you drove over 
had detonated, you probably would not 
even have known it unless you had seis-
mic instruments already in position. 
The detonation of a high-explosive com-
pound creates a shock wave and rapidly 
expanding gases. However, this power is 
finite, and any surrounding matter, such 
as compacted earth, directly affect the 
explosion impact. 
How Deep is Deep Enough?
Calculating the factors required to 
nullify the effects of an underground 
detonation requires consideration of 
several variables such as the quantity 
and depth of the explosive and soil type. 
These calculations can be done using 
specialized software programs. The best 
program I have seen to date is the Con-
ventional Weapons Effects Program 
(CONWEP); the current Windows®-
based version (2.1.0.8) is restricted due 
to its new features, but many people 
still have access to the older DOS-based 
program. 
The Russian PMN-2 anti-personnel 
mine is one of the most common AP 
mines worldwide and is provided as an 
example. It contains a 108-gram main 
charge of a compound named TG-40, 
which is fairly close to U.S.-made Com-
position B explosives. Using the unclas-
sified CONWEP cratering profiles with 
a dry, sandy clay environment at 0 cen-
timeters, the apparent crater will be 15 
cm. (6 inches) deep, and window break-
age can be expected at nearly 25 meters 
(82 feet). 
When buried to 58 cm. (23 in.) in 
the same environment, the blast goes 
to null and has no noticeable effects. If 
it is buried 57.5 cm. (22.6 in.), the ap-
parent crater is only 2.6 millimeters 
(0.10 in.) deep, and window breakage 
is down to 23 cm. (9 in.) away (see Fig-
ure 1 above). Essentially, if you wear a 
decent set of shoes when walking over 
a PMN-2 at this depth and it does deto-
nate, you might need to touch up your 
shoe polish. The more we tested the 
CONWEP predictions against various 
situations, the more accurate we found 
the predictions. 
The CONWEP program was useful, 
for example, when we worked a 27-hect-
are (67 acres) clearance program for a 
development project in Vietnam at 
Vung Ha, which is south of Dong Ha 
in Quang Tri province. We were fortu-
nate enough to have an overview of the 
development plans that called for no 
excavation around the site once it was 
cleared and indicated that between 1.4 
and 4.0 m. (4.59–13.12 ft.) of soil would 
be deposited on top of the area when 
handed over. However, the national 
policy directed: “All landmine/UXO 
would be cleared to a depth of -5.0 m. 
[-16 ft.],” which is what we were asked to 
accomplish. This included cluster mu-
nitions or any other item that might be 
at this depth.
As part of the research and develop-
ment program linked with this clear-
ance (funded by the U.S. Department 
of Defense’s Humanitarian Demining 
R&D Program), we conducted numer-
ous tests with the detection equipment 
and established a quality-control lane 
with identical free-from-explosive mu-
nitions buried at the maximum depths 
Figure 1. Extract from CONWEP showing depth and the soil type required to nullify a 
detonation’s effects.
All graphics courtesy of the author.
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where they could be reliably located. The 
QC lane was used to test the detectors 
on a daily basis and the provincial au-
thorities assessed it with their own de-
tection equipment, agreeing that it was 
very realistic.
Using the development plan, we plot-
ted what size munition could break the 
surface after the site was backfilled. The 
smallest item that would create a surface 
threat after the topsoil was added would 
be a 155-mm. projectile buried 60 cm. 
(24 in.) under the existing surface (see 
Figure 2 above). This munition weighs 
42 kilograms (93 pounds) and contains 
almost 7.0 kg. (15 lb.) of explosive that 
equates to about 35 kg. (77 lb.) of steel.
When de-tuning our detection in-
struments to locate the 155-mm shell 
at this depth we could still reliably find 
larger items such as 250-lb. (113-kg.) 
bombs while tuning out the smaller 
items that would not pose a threat once 
the site was developed. The authori-
ties agreed to this in principle but were 
bound to adhere to the national policy.
If the team could have used the ad-
justed parameters, it would have al-
lowed the handover within a matter of 
45–60 days. However, the national pol-
icy was followed, and the parameters 
expanded for smaller munitions. The 
clearance began 4 June 2008, and the 
land was handed over eight months later 
on 30 January 2009.
Figure 3 below shows only the south 
side of the project; the black dots show 
all of the targets investigated in accor-
dance with the national standards. The 
blue dots are the large munitions that 
would have posed a hazard once the site 
was developed as specified in the plans.
The potential time and money that 
could have been saved on this site with-
out any risk to the end user is obvious. 
Had proper planning and risk-manage-
ment methods been allowed taking into 
consideration the land's end, the savings 
in money, manpower and effort could 
have been applied to other high-risk pri-
ority sites.  
In November 2009, I gave a presen-
tation in Vietnam outlining the rele-
vant issues for planning a project which 
would substantially accelerate the clear-
ance rates. It was attended by members 
from the country’s Ministry of Finance, 
Ministry of Planning and Investment, 
along with the People’s Committee and 
Ministry of Defense. The briefing in-
cluded a video of a 155-gram (4-ounce) 
charge buried 80 cm. (32 in.) deep and 
then detonated as I stood a few meters 
from it. If this charge was on the surface, 
I would likely have been seriously in-
jured or killed, but I barely had a layer of 
dust on my shoulders. While this enter-
tained the audience, unfortunately the 
individuals in positions to change the 
policies (Finance and Planning Min-
istries) did not understand the point I 
tried to make. 
This raises two questions about some 
of the policies governing our actions:
•	 If a hazard is in a position or lo-
cation unlikely to hurt anyone, 
why is time and money spent 
trying to remove it when other 
more pressing, life-threatening 
hazards are present?
•	 If a buried munition detonates 
undetected, what makes it a risk?
The popular stance of “Because it is 
there and could kill someone if the con-
ditions are just right” is not a justifiable 
answer. The question should be: “Is it 
presenting a clear threat to the population, or is it in a posi-
tion likely to present a valid threat?”
It is true, however, that previously cleared land may not al-
ways stay clear due to environmental factors. Flood waters can 
redistribute landmines and UXO the same way rocks and oth-
er debris are moved. Erosion can expose deeply buried items 
that were beyond the reach of detector systems used at the 
time of clearance, so what may have been considered “cleared 
to standards” at one time, may reveal hazardous items when 
the topsoil shifts. In addition, construction can expose buried 
UXO if the construction project’s scope of work is not known 
at the time of clearance. Often, clearance is requested for an 
area with rolling hills and valleys that upon completion will 
be used for development. The clearance team can only work 
from the surface that is present at the time and search as deep 
as the capability of their detectors. So without knowing the 
detailed development plan, time and money is wasted, and 
safety is not always assured for those who follow (see Figures 
4 and 5 above).
When turned over to construction crews, the hills are 
often leveled out to backfill the valleys and make a f lat sur-
face for building. The clearance effort has now been wasted 
in two ways:
•	 The time spent searching for small, subsurface mu-
nitions in the valley was pointless. It is now under a 
soil level in which only very large munitions would be 
able to create a hazard.
•	 Larger munitions located beyond the detectors’ limi-
tations posed no surface threat at the time of clear-
ance. Once construction crews level out the hills, 
however, the previous clearance depth is exceeded, 
and items may now be at a position where they pres-
ent a substantial surface hazard. 
Flood conditions can also place landmines/UXO at a depth 
that is no longer hazardous, which was the case during the 
clearance of Vung Ha. This area typically floods on an annual 
basis with 5–30 cm. (1.97–11.81 in.) of silt deposited each year, 
depending on how high the flood waters rise. The battles end-
ed at this site more than 30 years ago. This gives a perspective 
on how deep the munitions are now.
From an R&D perspective, Vung Ha received an unex-
pected benefit as it effectively proved how deep the detection 
systems being tested could search and locate. The provincial 
military quality-assurance teams also scanned the area with 
their own instruments and could find nothing remaining, so it 
was deemed as “meeting or exceeding the national standards.” 
Fortunately, the project included mechanical-assistance sup-
port to excavate the signals located at these nationally-specified 
depths, as this would have been manually impossible. Almost 
400 items were located with an average depth of 1.25 m. (4 ft.).
Figure 2. Extract from CONWEP overlaid onto CAD diagrams of Vung Ha clearance site 
showing requirements for a detonation breaking the surface of the topsoil following fill-
ing for development.
Figure 3. Contamination overview, Vung 
Ha clearance site, south portion.
Figure 4. (top) Extract from CONWEP overlaid onto CAD diagrams of Ai Tu clearance site (partial). Depicts blast limitation of MK-81 250 
and MK-82 500-pound bombs under surface layer of a hill. Figure 5. (bottom) Extract from CONWEP overlaid onto CAD diagrams of Ai 
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From an operational perspective, 
the task site could have been complet-
ed faster, less expensively and with the 
same degree of safety for the end user, if 
the correct planning approach and risk-
management system was applied.
Aging of Landmines/UXO
Another factor to consider is the ef-
fects of aging on munitions. The ag-
ing effects on landmines and UXO 
have been studied, showing that some 
items will render themselves useless 
over time, but not all of them will fol-
low this pattern.1 The physical state of 
subsurface munitions will vary great-
ly depending on the design and mate-
rials used, along with the munitions’ 
exposure to geological and weathering 
conditions. Items made from poor ma-
terials placed close to the surface can 
deteriorate to the point of becoming 
non-functional over the course of a few 
years. Some of the Chinese-made land-
mines and U.S.-made cluster munitions 
such as the BLU-26 can come apart in 
10–20 years when placed in flood zones 
or extreme environments. However, 
the Yugoslavian PROM series bound-
ing mines or the urethane-coated U.S. 
BLU-61 cluster munition will remain 
functional for much longer due to bet-
ter design and materials. 
Examples of the BLU-26 and BLU-
61 are shown in Images 1 and 2 above. 
Both were dropped on Vietnam around 
the same period and were found in simi-
lar environments. The BLU-26 fuze was 
completely nonfunctional upon clos-
er examination, but the BLU-61 was 
in perfect condition. Both items were 
found at a depth where they presented 
no surface hazard. 
Aside from the munition design, the 
position in the soil has a direct effect on 
the functionality of the munitions. For 
our purposes, the soil structure can be 
divided into oxidizing and non-oxidiz-
ing layers. This is the amount of oxygen 
available to help the materials corrode 
or deteriorate. Items such as the BLU-26 
with exposed ferrous metal components 
positioned in the oxidizing layer will 
deteriorate at a faster pace than those 
in a non-oxidizing layer. However, if the 
same item managed to penetrate into 
the non-oxidizing layer of the soil, it can 
stay fully operational for many decades.
Indisputable Facts
Post-war minefields close to the pop-
ulation always lead to loss of limbs and 
lives. Anti-tank mines buried in critical 
roadways can kill many people on a bus 
in a single blast. A surface UXO visible to 
a child can be mistaken for a toy, and it 
will kill them and their friends when they 
decide to see if it really does go boom like 
the mine-risk education people said. 
The demining and explosive ord-
nance disposal teams working in these 
situations carry out duties that directly 
prevent the loss of life and improve pub-
lic safety. Clearance teams working in 
support of economic development tasks 
help to save lives and create jobs that will 
improve the overall livelihood of those 
in underdeveloped areas. These tasks de-
serve the most focus from international 
humanitarian donor funding. 
Worldwide donor funding is in 
very short supply, and it affects all of 
us in this profession. The policies driv-
ing national and international goals 
should be readdressed to ensure that 
they are reasonable and that the lim-
ited funds available are maximized to 
save lives and support the recovery of 
post-conf lict environments.
see endnotes page 80
Image 1 (left). U.S. BLU-26 submunition remains found at 55 cm. during Vung Ha clearance. Image 2 (middle). U.S. BLU-61 submuni-
tion found in deep search excavation spoils during Vung Ha clearance. Image 3 (right). U.S. 105-mm projectile with T-227E2 variable time 
fuze located at 1.5 m. deep in non-oxidizing layer, at Vung Ha clearance site.
Roger Hess has spent more than 30 
years in the demining/EOD field. He 
joined the U.S. Army in 1977 as a Com-
bat Engineer, volunteered for EOD in 
1978, retired as a First Sergeant 22 
years later and moved directly into hu-
manitarian demining/EOD operations 
afterward. His past work includes gov-
ernmental, nongovernmental and com-
mercial clearance operations in Africa, 
the Middle East and Southeast Asia.
Roger Hess
Director, Field Operations
Golden West Humanitarian Foundation
6355 Topanga Canyon Blvd, Suite 517
Woodland Hills, California  
   91367-2110 / USA
Tel: +1 818 703 0024
E-mail: roger.hess@goldenwesthf.org
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Survivor Heroes Heal Lives and  
   Landscapes Throughout the World
by Ken Rutherford, Ph.D. [ Center for International Stabilization and Recovery ]  
Landmine and traumatic-accident victims and their families face numerous recovery obstacles in any 
setting, but in a post-conflict setting resources may be scarce. Victims must deal with emotional and 
psychological trauma, often for years after the event. These challenges range from physical limitations 
and psychological aftermath to the economic impact on their livelihoods. Some victims take their trau-
matic experience—one in which the victim is terrified, afraid for him or herself as well as for others, 
temporarily helpless, humiliated, and isolated—and apply them to assisting other victims through ac-
tivism and support.  
In war-ravaged countries and post-conflict regions, most landmine amputees struggle simply to survive. Vic-tims often experience extended separations from family 
members, decreased employment opportunities and shifting 
demands. For someone missing arms or legs, tasks that were 
once easy to complete can become Herculean chores. This of-
ten leaves survivors and their families to face harrowing expe-
riences and uncertain futures. Survivors may also experience 
psychological and cognitive damage following the accident, 
leaving them at risk for mental health problems, family dif-
ficulties and unemployment. Many can no longer find work 
and cannot afford to buy crutches, wheelchairs and/or artifi-
cial limbs. Survivors are often ostracized and are denied prop-
er medical care. One thing is clear: most landmine survivors 
rarely return to normal lives.
Despite these discouraging obstacles, some victims have 
become survivor champions on their way to becoming leaders 
and productive community members by devoting their lives 
to helping other victims.1 They are committed to expand-
ing the solid foundations of peer support by helping others 
build resilience and understanding through conversation and 
problem-solving.2 They provide practical instruction with 
care and compassion to thousands of survivors of landmines, 
trauma and war-related violence. Survivors’ peer skills are in 
many cases essential in helping other survivors recover. In ad-
dition to counseling, outreach workers help survivors obtain 
training, benefits and healthcare through local service pro-
viders. In the most extensive study of landmine/unexploded-
ordnance survivors ever conducted, survivors in six countries 
reported significantly improved perceptions of their own 
mental and physical health following 12 months of peer sup-
port provided by trained outreach workers.3
As a token of appreciation for their leadership, I would like 
to highlight four of these unique and special survivor heroes—
Adnan Al Aboudi (Jordan), Bekele Gonfa (Ethiopia), Jesús 
Martínez (El Salvador) and Nguyen Thi Kim Hoa (Vietnam). 
I have particularly selected them from among the hundreds of 
survivors I have met over the last two decades of victim-assis-
tance work in many countries. Their leadership and capability 
in providing survivors with the direction to achieve their per-
sonal goals have helped—and continue to help—other victims 
and survivors develop their own personal strengths. Let me 
introduce them to you.
Bekele Gonfa, Ethiopia
Born the second son of a farming family in rural Ethiopia, 
Bekele Gonfa distinguished himself in school and at the Harar 
Military Academy. While serving in the Ethiopian Armed Forc-
es, he fell victim to a landmine explosion in the town of Qore 
in central Ethiopia. His left leg required amputation and his 
painful rehabilitation took 11 months.
Gonfa enrolled in Addis Ababa University when he was re-
leased from the hospital. Access to facilities was difficult for 
Gonfa, who was still adjusting to life as a landmine survivor 
when he began attending the university. Besides getting into 
the library and other buildings, he had difficulty traveling be-
tween classes within the allotted time. Despite the added ob-
stacles, he obtained a Bachelor of Science in statistics.
Gonfa became Director of Landmine Survivors Network 
(later renamed Survivor Corps) in Ethiopia in 2003, a posi-
tion he held until 2009, when Survivor Corps closed. He tire-
lessly worked to assist the rehabilitation of survivors, families 
and entire communities throughout Ethiopia. He developed 
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spanned across civil society, the private sector and govern-
ment agencies. His frequent and positive contact with this 
network made him a powerful force for advocacy and human 
rights for persons with disabilities. More than 2,000 survi-
vors were rehabilitated and empowered during his tenure, and 
many thousands more became the beneficiaries of the work 
LSN/SC undertook in Ethiopia.
Not limiting himself to landmine advocacy, Gonfa has been 
deeply involved in development activities for many years. He 
founded the indigenous nongovernmental organization Katar 
Development Association in 2003, where he serves as Vice 
Chairman. Additionally, he served on the board of the Ethio-
pian Disability Action Network and on the executive commit-
tee of the Ethiopian National Paralympics Committee.
Recently, Gonfa has turned his attention to promoting best 
practices for other practitioners. His research for the Interna-
tional Campaign to Ban Landmines, Handicap Internation-
al and the Landmine Monitor/Cluster Munitions Report are 
the latest example of his advocacy. Gonfa uses his expertise to 
promote sustainable survivor-assistance programs.
Adnan Al Aboudi, Jordan
Adnan Al Aboudi is an example of how the post-conflict 
community benefits from the energies and perspectives of all 
types of trauma survivors. A double-leg amputee following 
a car accident in 1989, Aboudi has worked for the Jordanian 
Ministry of Youth and on the board of the Al-Mustaqbel Club 
for PWDs.
In 1999, he was appointed director of LSN–Jordan, where 
he worked with a team of social and outreach workers to han-
dle a caseload of more than 1,500 amputees. Of this number, 
some 500 were landmine victims. Aboudi says that he worked 
to ensure that all survivors received “health care, social liveli-
hoods and the economic care needed to regain and maintain 
their lives.”4
Seeing recreational sports as a positive path to an inte-
grated rehabilitation, Aboudi has promoted and participated 
in numerous inclusive sport activities. This personal passion 
is evident: Besides recreational water skiing, scuba diving, 
swimming, discus and table tennis, he has been a nation-
al representative at regional and international competitions. 
Aboudi participated in the 1996 Paralympics in Atlanta, 
Georgia (U.S.) and the 1998 British World Championship.
Aboudi has been active in global advocacy for PWDs rights 
since discussions took place to negotiate the Convention on the 
Rights of Persons with Disabilities. He was the only Arab PWD 
at the Ad Hoc Committee Meeting for the CRPD. Adnan was 
elected as an NGO representative from West Asia to the conven-
tion drafting meeting. He has consistently pushed for increased 
awareness and participation across the Middle East, most re-
cently in May 2011 at the Center for International Stabilization 
and Recovery’s “Pathways to Resilience” program for nearly 30 
Arab PWDs and their providers in Hammana, Lebanon.
Aboudi says, “My mandate has always been ‘Nothing 
about us without us’.”4
Nguyen Thi Kim Hoa, Vietnam
Kim Hoa is a survivor of a different sort. Born to a close-
knit family in Quang Tri province, Hoa grew up in the region 
most heavily contaminated by cluster munitions in Vietnam. 
Bekele Gonfa presenting an award to a
 landmine survivor 
athlete in 2009 in Addis Abba, Ethiopia
. 
All photos courtesy of the author.
Adnan observing His Royal Highness Prince Raad, on behalf of 
Jordan, signing the Convention on the Rights of Persons with 
Disabilities at the United Nations on 1 April 2007.
Suffering is tragically common in the 
area but especially in her family. Before 
Hoa was born, her eight-year-old broth-
er was one of three local boys killed by 
a cluster bomb that they thought was a 
toy, a loss that continues to affect the 
family today.
Looking beyond her own family’s 
hardships, Hoa has devoted her profes-
sional life to alleviating the suffering of 
other conflict-affected families and com-
munities. She joined LSN in 2005, a time 
she still calls her “day of destiny.” Based 
in Quang Binh province, LSN’s victim-
assistance program continues as the As-
sociation for the Employment of Persons 
with Disabilities and is the province’s 
only opportunity for victim support and 
rehabilitation. Hoa serves as Monitoring 
and Evaluation Officer for peer-support 
activities, promoting access to quality 
healthcare, peer support, economic as-
sistance and education services for sur-
vivors and their communities.
Hoa has provided a powerful voice 
in Vietnam for advocacy, promoting the 
recent Cluster Munitions Convention, 
the 1997 Convention on the Prohibition 
of the Use, Stockpiling, Production and 
Transfer of Anti-Personnel Mines and 
their Destruction (also known at the 
Anti-personnel Mine Ban Convention 
or the APMBC), and the Convention 
on the Rights of Persons with Disabili-
ties. Working nationally, regionally and 
internationally, Hoa has organized or 
participated in working groups, meet-
ings and conferences that further pro-
mote the inclusion of survivors and 
increased attention and resources for 
victim assistance and human rights.
Addressing the 16–17 November, 
2009 Regional Conference on the Pro-
motion and Universalization of the 
Convention on Cluster Munitions in In-
donesia, Hoa said that global change re-
quires “a clear and common goal shared 
across a range of actors…and a strong, 
active and coordinated civil society 
campaign.”5 I am proud to say that Kim 
Hoa is a leading voice of compassion 
and advocacy in all these ways.
Jesús Martínez, El Salvador
By the age of 10, Jesús Martínez 
had moved from his rural home to the 
outskirts of San Salvador to study and 
search for work. Despite an ongoing civ-
il war, Martínez, the second of seven 
children, needed to contribute econom-
ically to his extensive family. In 1989, at 
the age of 17, Martínez and a bus of com-
muters stopped at a guerrilla blockade. 
Leaving the bus and walking around 
the blockade, Martínez grew impatient 
in the single-file line. He stepped out of 
line and onto a landmine the guerrillas 
had emplaced around the blockade. The 
explosion tore off both of his legs, put-
ting him in the hospital for five months.
The civil war had taken a large toll 
on the civilian population, and he met 
many fellow survivors during his reha-
bilitation. The conflict ended three years 
after his accident, and Martínez began 
organizing people with disabilities and 
persons injured during the war. His 
frustration nurtured a determination 
to overcome physical barriers and dis-
criminatory attitudes.
In 1994, he managed a business that 
produced hospital clothing and focused 
on integrating landmine survivors. 
Three years later, he applied his univer-
sity studies in business administration 
to start his own business, manufactur-
ing clothing with other landmine sur-
vivors. He also became active in sports, 
playing competitively at regional and 
international sporting events.
Martínez became Executive Direc-
tor of LSN–El Salvador in 2000, formal-
izing his role as leader and activist for 
an entire network of victims and their 
communities. His work expanded be-
yond El Salvador to a regional and in-
ternational network promoting physical 
and emotional well-being as well as eco-
nomic development. Today, he is the 
Executive Director of the Red de So-
brevivientes y Personas con Discapacid-
ad (Network of Survivors and Disabled 
Persons). The organization promotes 
the legacy of LSN in El Salvador.
Kim Hoa participating in the Signing Conference of the Conven-
tion on Cluster Munitions in Oslo, Norway in December 2008.
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Despite his continued success and 
fervent defense of PWDs, Martínez still 
recalls the words of the soldier who car-
ried him from the minefield after his ac-
cident: “God brought you into the world 
with your legs, but now he has permit-
ted you to lose them. You can still move 
forward.” Martínez now says, “My 
greatest satisfaction is knowing that I 
can help others.”6
Conclusion
Aboudi, Gonfa, Martínez, Hoa and 
other survivors have trained hundreds 
of social workers and outreach work-
ers to provide peer-support visits and 
other therapeutic contacts to land-
mine survivors and their families. They 
have transformed themselves from vic-
tims to active citizens in their commu-
nities, and their work and inspiration 
has helped survivors make even greater 
strides in accessing services, rights and 
opportunities as they worked to reclaim 
their lives.
Kenneth Rutherford, Ph.D., serves as 
Director of the Center for Stabilization 
and Recovery at James Madison Uni-
versity. CISR helps support survivor-
assistance initiatives around the world 
and has led efforts to promote peer-to-
peer support on four continents, include 
people with disabilities in landmine- /ex-
plosive remnants of war-risk programs, 
trained outreach workers to work with 
torture victims, and championed the 
rights of all survivors, persons with dis-
abilities, women and children. The work 
of CISR, formerly the Mine Action In-
formation Center, reinforces JMU’s 
post-conflict and stability operations. 
Rutherford is in a unique position to help 
advance several of these policy goals. 
In 2011, CISR’s ongoing programs and 
new projects will, for example, advocate 
disability rights as human rights in mine-
action programming, promote peace and 
reconciliation through survivor-led collec-
tive action and address the longer-term 
humanitarian-assistance needs for survi-
vors of landmines and cluster munitions. 
Ken Rutherford, Ph.D.
Director
Center for International Stabilization 
    and Recovery 
James Madison University
800 South Main Street, MSC 4902
Harrisonburg, VA 22807 / USA
Tel: +1 540 568 2718
Fax: +1 540 568 8176
E-mail: rutherkr@jmu.edu
Website: http://cisr.jmu.edu
Survivors’ peer skills are in many 
cases essential in helping other survi-
vors recover. In addition to counsel-
ing, outreach workers help survivors 
obtain training, benefits and health-
care through local-service providers. 
Aboudi, Gonfa, Martínez and Hoa help 
start survivor support groups in their 
respective countries, thus allowing vic-
tim communities to take that first im-
portant step in helping survivors help 
themselves, and continuing to assist and 
lead them to go on to become indepen-
dent organizations. Thankfully for the 
global community, their work’s impact 
continues to greatly benefit the lives of 
landmine, trauma and armed-violence 
survivors, as well as their families and 
communities. 
See endnotes page 80
Jesús Martínez speaking at the United Nations about victim  
assistance with regard to the APMBC.
Peer Support and Recovery from 
   Limb Loss in Post-conflict Settings
by Cameron Macauley [ Center for International Stabilization and Recovery ], Marcia Townsend  
[ Independent Consultant ], Melissa Freeman [ Independent Consultant ] and Brent Maxwell [ Fathom Creative ] 
In this article, the authors describe an unprecedented study on peer-support services for landmine 
survivors and victims of explosive remnants of war based on the strategic approach implemented by 
Survivor Corps, in which survivors were trained to provide psychosocial assistance to other survivors. 
The study’s methodology is thoroughly explained and analyzed by the authors. 
In the largest study1 of its kind ever conducted, survivors of injuries by landmines and explosive remnants of war in six countries reported significantly improved percep-
tions of their own mental and physical health following 12 
months of peer support provided by trained outreach workers, 
as measured by the internationally recognized SF-36®. The SF-
36 is a 36-question survey designed to measure the subject’s 
self-perceived physical and mental health within eight do-
mains: physical functioning, role limitations due to physical 
health, bodily pain, general health perceptions, vitality, social 
functioning, role limitations due to emotional problems, and 
mental health. Since 1988, the SF-36 has been used in thou-
sands of studies around the world.2
Outreach workers were landmine survivors trained in peer 
counseling who acted as role models to help other survivors, 
in group settings or through household visits. In addition to 
counseling, outreach workers helped survivors obtain train-
ing, benefits and healthcare through locally available service 
providers. This unprecedented study is the most extensive sur-
vey of landmine/ERW survivors yet completed.
Background
Between 1997 and 2010 Landmine Survivors Network, 
later renamed Survivor Corps, operated a peer-support out-
reach program to provide comprehensive amputee-to-ampu-
tee peer support in countries heavily affected by landmines 
and ERW. LSN/SC’s programmatic model provided support to 
landmine survivors in healthcare, economic opportunity and 
human rights. The model recognized that peer support would 
have limited success without addressing barriers and obstacles 
survivors face in post-conflict settings. LSN/SC’s peer-support 
strategy empowered individual survivors to claim their rights 
and draw attention to issues of inclusion.
Problem Statement
Between 1997 and 2009, LSN/SC operated Peer Support 
networks in Bosnia, El Salvador, Ethiopia, Jordan and Viet-
nam.3 A program was also conducted with Iraqi refugees in 
Jordan. The programs strove “to empower individuals, fami-
lies and communities affected by landmines to recover from 
trauma, fulfill their rights and reclaim their lives.”4 The prin-
ciple methodology was peer support, defined by LSN as “en-
couragement and assistance provided by a trained survivor 
who has successfully overcome a traumatic experience to an-
other survivor in order to engender self-confidence and auton-
omy.” As early as 2002, research on LSN beneficiaries revealed 
the importance of peer support to limb-loss survivors.5,6
LSN’s five network programs employed a total of 44 out-
reach workers—themselves amputee landmine survivors who 
received four weeks of training in basic counseling techniques—
to locate and contact other survivors, many of whom suffered 
alone in self-imposed isolation.7 Forming a bond of trust and 
understanding is the first step toward reintegrating survivors 
into society, helping them regain self-confidence, find work 
or training, and participate in community activities. Out-
reach workers initially visited survivors in their homes and, 
in many cases, introduced survivors to support groups where 
they could engage in income-generation activities, sports or 
other forms of socialization.
Outreach workers acted as role models, demonstrating 
that limb-loss survivors can overcome physical, social and 
economic barriers to interact normally in society. Outreach 
workers accompanied (linked) survivors to agencies and in-
stitutions where jobs, education or financial assistance could 
be obtained, or they referred survivors to local service provid-
ers. These links and referrals constituted a major source of sur-
vivor support and made use of locally available services. The 
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es among the interim group than in the exit group (see Figure 
9 on the next page). Most survivors, with the help of their out-
reach workers, succeeded in achieving the majority of their 
objectives by the time of the Exit Interview, resulting in im-
proved self-perceived mental health.
The success of LSN/SC’s peer outreach model was evident 
in the area of social empowerment, and empowerment is seen 
as crucial to reaching greater social capital and reduced vi-
olence. Survivors exhibited significant improvement in their 
access to information, decision making, ability to self-advo-
cate for their rights, understanding of disability as a rights is-
sue and capacity to describe local laws and policies related to 
empowering or meeting the needs of people with disabilities 
(see Figure 10 on the next page). Upon entering the program, 
few survivors could discuss disability from a rights-perspec-
tive or describe local laws or policies affecting them, while 67 
percent could do so after one year of peer support.
Analysis and Discussion
LSN/SC relied heavily on the SF-36 to show that peer sup-
port is effective, and certainly the use of other instruments 
would have allowed for some triangulation. However, trau-
ma survivors in conflict zones are often reticent to submit to 
psychometric testing; therefore, the administration of a single 
questionnaire with multiple domains was deemed sufficient. 
The use of a control group would have strengthened the study 
design and, as a result, the attribution of change due to peer 
support would have been better demonstrated, but the chang-
es were evident among survivors who, several years after re-
ceiving injuries, still manifested significant improvements 
from peer-support services.
“Peer support” generally focuses on emotional and psycho-
logical support, whereas LSN/SC offered a full range of ser-
vices through local providers and made every effort to address 
social issues including unemployment, human-rights viola-
tions, vocational needs and access to healthcare, in addition 
to providing psychological counseling. In this respect, LSN/
SC was broad and holistic in its vision and benefited survivors 
as thoroughly as possible under the austere conditions present 
in these post-conflict settings.
Conclusion
The LSN/SC model for psychosocial rehabilitation for 
trauma survivors was neither complex nor exceptionally dif-
ficult to implement, and results presented here indicate that 
Figure 7. Time since amputation/injury compared to change in SF-36 score (exit).
Figure 6. Initial physical and mental-health SF-36 scores.
Figure 8. Mean SF-36 Domain Scores (interim).
Time Since Amputation/ 
Injury/Paralysis
Physical Health SF-36 Score Change Mental Health SF-36 Score Change
Mean (95% /CI) No. Observations Mean (95% CI) No. Observations
0-2 years 7.70 (5.98-9.42 104 9.14 (6.42-11.87 104
>2 years 4.14 (3.32-4.97) 310 6.3 (4.93-7.67 310
outreach workers were supervised by so-
cial workers who oversaw information 
collection about survivors and, togeth-
er with the outreach workers, monitored 
survivors’ progress in recovery.8
Demographics 
Study data was obtained from 470 
survivors in Bosnia, El Salvador, Ethio-
pia, Jordan and Vietnam. Three hun-
dred forty-five of these survivors are 
amputees, as shown in Figures 1 and 2. 
The Jordanian program provided assis-
tance to Iraqi and Jordanian survivors.
Participants were primarily survi-
vors of violent trauma, usually trau-
matic amputations, 256 of which were 
caused by ERW, particularly land-
mines. Sixty participants were survi-
vors of accidents or acts of violence 
such as gunshot wounds, and 154 had 
amputations resulting from illness, in-
fections, disease or other causes (see 
Figure 3). Males predominated, which 
reflects the worldwide predominance of 
male versus female landmine survivors 
(see Figure 4), and 73 percent of partici-
pants (341) were over the age of 40 (see 
Figure 5). 
Participants had received healthcare 
as available in their communities, but 
little or no formal psychotherapeutic 
care. A health screen was conducted re-
vealing that many of the survivors suf-
fered from chronic physical complaints, 
in addition to depression, insomnia and 
other post-traumatic-stress disorder 
symptoms.
Study Design
Survivors were administered the 
SF-36 to measure the impact of peer 
support on their self-perceived physical 
and mental health status. The SF-36 was 
selected for this study because of the 
dynamic relationship between physical 
recovery and psychological recovery fol-
lowing a traumatic event such as a land-
mine injury.
LSN/SC outreach workers located the 
survivors in their communities and in-
vited them to receive peer-support ser-
vices. If the subject agreed, an initial 
interview was conducted, the SF-36 was 
administered and services were then ini-
tiated. As part of LSN/SC’s counseling 
program, survivors were encouraged 
to develop a detailed list of personal 
achievement objectives that they wished 
to pursue during the next two years. 
With outreach workers’ assistance, ac-
complishing these objectives then be-
came the survivor’s primary focus.
The Interim Interview was conduct-
ed after approximately one year of peer 
support, and the Exit Interview was giv-
en as the survivor prepared to end his 
or her participation in the peer-support 
program, not more than one year after 
the Interim Interview.
Results
In comparing the overall scores for 
physical health and mental health, those 
survivors who scored high on the ini-
tial administration of the SF-36 tended 
to show little change on subsequent ad-
ministrations, and in some cases subse-
quent scores were lower. The lower the 
initial score, the greater the change seen 
in subsequent scores.
Statistically significant changes were 
observed in SF-36 scores of nearly all 
survivors studied, including those in-
jured more than two years previously, 
as shown in Figure 7 (next page). These 
survivors had already achieved some re-
covery, but once they began receiving 
peer support they showed an additional 
increase in their self-perceived mental 
and physical health. 
Significant increases were observed 
in all eight SF-36 domain scores after 
one year of peer support (see Figure 8 
next page); however, the results showed 
that mental-health changes were less 
prominent than physical-health chang-
Figure 3. Distribution of survivors by 
cause of injury.
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Figure 4. Sex of survivors.
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Figure 5. Age of survivors.
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Art Therapy and Sport Activities  
  Enhance Psychosocial Rehabilitation 
by Reykhan Muminova, M.D., Ph.D. [ Tajikistan Mine Action Centre ]
The Tajikistan Mine Action Centre has worked to improve the physical and psychological health of land-
mine survivors through its summer camps in Dushanbe, Tajikistan. Using sport activities, survivors im-
prove their ability to function physically and learn to adjust to life with their disability, while art therapy 
helps them overcome fears of self-expression, enabling them to form healthy relationships with others.
Tajikistan joined the Convention on the Prohibition of the Use, Stockpiling, Production and Transfer of Anti-personnel Mines and their Destruction (also known 
as the Anti-personnel Mine Ban Convention or APMBC) on 
1 April 2000 and is one of the 26 States Parties with a sig-
nificant number of landmine victims. The Victim Assistance 
Program of the Tajikistan Mine Action Centre has recorded 
approximately 828 landmine/unexploded-ordnance victims 
since 1992, with 466 injured and 362 killed by landmines. 
However, the total number of Tajikistan’s landmine victims is 
still not known because accidents sometimes go unreported.
Survivors are often left with permanent physical disabil-
ities, which can affect their ability to work and can lead to 
workplace discrimination and loss of employment. As a rule, 
most landmine survivors show symptoms of chronic post-
traumatic stress disorder, and survivors often have reduced 
emotional well-being due to depression, anxiety, fear, anger, 
dependence on others and isolation due to feelings of shame 
and discrimination.
For mine victims to become “survivors,” in addition to 
needing medical care and prosthetic devices, they generally 
need psychological rehabilitation. TMAC has found that sur-
vivors benefit from peer-to-peer support (which allows them to 
share their experience and pain with someone who has expe-
rienced a similar trauma) to learning that they are not alone, 
overcome isolation, and ultimately become contributing mem-
bers of society. However, in Tajikistan, like in many other post-
conflict countries, the hospitals and clinics have no specialists 
in psychological support who can treat landmine survivors 
and no no existing peer-to-peer support groups.
TMAC Summer Camps
TMAC, in cooperation with Tajikistan’s Ministry of La-
bor and Social Protection as well as a number of International 
Organizations such as the United Nations Development Pro-
gramme, Red Crescent Society of Tajikistan, Canadian Centre 
for Mine Action Technologies, and other partners, conducts 
summer camps in order to provide psychological and physio-
logical rehabilitation to landmine survivors. Since 2005, a to-
tal of 160 landmine/explosive remnants of war survivors have 
enjoyed two weeks at TMAC summer rehabilitation camps. 
Each year one group of up to 25 survivors of different ages has 
the opportunity to enjoy the camps which are located in hos-
pitals and resorts in the picturesque Romit and Varzob valleys 
in the Dushanbe vicinity. The summer camps have positively 
affected survivors’ general health by bringing together phys-
iotherapy and adaptive sport in a friendly atmosphere to 
enhance the participants’ communication and social-integra-
tion abilities. The summer camps have also provided psycho-
Preparation for swimming training under the supervision of 
Khujamkulova Aydulan, multi-winner of the Asian para-Olympic 
arm-wrestling championships. 
All photos courtesy of the author.
such programs offer significant benefits 
for trauma survivors, their families and 
their communities. Nearly all the survi-
vors included in this study described an 
improved sense of physical and mental 
well-being, and felt better able to par-
ticipate in rebuilding their commu-
nities and engaging in the process of 
post-conflict reconciliation. 
See endnotes page 80
Figure 9. Mean change in SF-36 domains.
Figure 10. Social empowerment (interim). This data sample represents all the survivors 
who had both an Initial Interview and an Interim Interview completed. N=433.
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art therapist taught them how to open 
their senses to the world and meditate 
on their inner power, letting it flourish 
and not seeing their limitations as bar-
riers but as unique qualities to embrace.
The art therapist continued the ses-
sion teaching basic artistic techniques 
using pencils and water colors. During 
the first art-therapy sessions when sur-
vivors began to draw, they feared they 
could not draw good pictures or that 
their works of art would not be perfect. 
However, when the session discussed 
how life is full of imperfections and that 
those imperfections must be accepted 
and not eluded, the participants found 
the courage and started to draw.
A discussion of artwork was con-
ducted directly after the art session. 
The therapist asked each participant to 
interpret the meaning of their draw-
ing, hoping to stimulate discussion that 
could provide them with insights for fu-
ture psychological rehabilitation with 
the survivors.
Group work in art therapy is impor-
tant because it allows patients to adapt 
to social situations. The collaborative 
work helps them understand their role 
in society and cope with difficulties of 
self-expression. It is also an additional 
form of communication between sur-
vivors. When working in a group, sev-
Reykhan Muminova, M.D., Ph.D., joined 
the Tajikistan Mine Action Centre in 
2006 as the Victim Assistance Officer 
to coordinate the VA Program and en-
sure that VA initiatives were well inte-
grated into national disability planning 
and frameworks. She has worked on 
projects related to victim and survivor 
assistance, and has significantly con-
tributed to TMAC’s surveys and VA ac-
tivities. She graduated from Tajik State 
Medical University and holds a doctor-
ate in psychiatry and medical-social 
expertise and rehabilitation of persons 
with disabilities. She served at Tajiki-
stan’s National Research Institute for 
Rehabilitation of Persons with Disabili-
ties, where she started her research 
devoted to landmine survivors and their 
quality of life. She has authored more 
than 20 scientific articles in different 
medical journals and research papers 
published in Tajikistan and abroad.
Dr. Reykhan Muminova 
Victim Assistance Officer 
Tajikistan Mine Action Centre 
15 M. Kurbonov Street 
Dushanbe 734025 / Tajikistan 
Tel: +992 37 227 09 47  
Fax: +992 37 221 66 87 
E-mail: reykhan.muminova@undp.org 
Website: http://mineaction.tj 
eral survivors painted one picture. 
They had to decide on the subject of 
the painting and who would start. 
The goal of the session was to help 
build respect for one another, to fa-
cilitate personal conversations, to al-
low them to work through arguments 
and to support each other’s ideas.
They were able to finish the paint-
ing, and in the process, they discussed 
and agreed on a subject to draw (both 
genders respected the other’s ideas). 
They did not use negative elements, 
and they shared the tasks of drawing 
and painting.
On the last day of the program, the 
art therapist asked survivors to paint 
a picture for a person they love or re-
spect that they could later show to that 
person. The goal of this session was to 
teach survivors to express their feel-
ings toward others instead of repress-
ing feelings. This session allowed them 
to give and receive love and attention.
Building on Success
TMAC’s successful use of art ther-
apy at rehabilitation camps suggests 
that hospitals and clinics could also 
benefit from this program. Survivors 
who attended the camps were pleas-
antly surprised by the effectiveness of 
the art therapy, which helped to reduce 
their aggression, anxiety, and fatigue 
and gave them a positive outlet for 
negative emotions. Survivors found 
that the therapy improved their cre-
ativity, self-expression, overall mood 
and communication skills.
Team-building skills were also im-
proved through the sport activities. 
As survivors saw themselves growing 
stronger physically, the psychological 
effect of that improvement increased 
self-confidence and motivation to help 
them become even more self-reliant.
The results of this art therapy and 
sport rehabilitation show that recov-
ery is not just about regaining physi-
cal functions; it is also about recovering 
from trauma emotionally and spiri-
tually. With this holistic approach to 
rehabilitation, survivors can better un-
derstand who they are and how they fit 
in with society. They become contribut-
ing members and no longer allow feel-
ings of self-pity and loneliness to dictate 
their self-image.
TMAC will be very glad to share its 
experience with colleagues from other 
victim-assistance programs. The Cen-
tre plans to continue its projects using 
art therapy and adaptive sport for many 
years to come. 
Group work in art therapy. The 
art-therapy process brings plea-
sure to participants.
logical rehabilitation through art therapy and individual and 
group psychological discussions, which improve self-confi-
dence and self-esteem among survivors.
Sport Activities
Throughout the summer camps, TMAC uses adaptive 
sport activities supervised by a professional trainer and doc-
tor. Sport activities consist of morning exercises, walking, 
games and competitions. Morning exercises occur every day 
before breakfast with time allotted to walk around the resort 
afterward if weather conditions allow.
Group games include football, volleyball, basketball, tug-
of-war games, and other recreational activities. These games 
help with team building and play an important role in im-
proving the survivors’ communication skills. In the after-
noon, survivors participate in 100-meter races, arm wrestling, 
chess, table tennis, swimming, and other competitions. The 
hottest time of the day is designated primarily for restful rec-
reation—lying in a hammock or on couches or playing table 
games. In the evening survivors enjoy dancing, singing and 
watching movies in the front yard.
Sport activities have improved survivors’ physical and 
emotional stability. Staying active strengthens the will of sur-
vivors and gives them confidence in their abilities while help-
ing them adapt to the physical stress encountered in their 
everyday life. Combining physical activity with exposure to 
nature makes rehabilitation even more effective.
During exercise metabolic processes and blood circulation 
increase, which improves body regulation. At the same time, 
physical exercise and conditioning improve efficiency of reha-
bilitation and resistance to changing temperatures and weath-
er conditions. Physical exercise contributes to functional and 
morphological recovery of the affected organs and systems, 
strengthening weak muscles. The medical team uses thera-
peutic exercises to stimulate the physiological processes and 
to counteract muscle stagnation.
Art Activities
At the beginning of art therapy, the team provided cultur-
al stimulation through excursions to the ancient Hisor Fort 
and to the museums in the capital city, Dushanbe, where the 
participants were introduced to various art forms. Most of 
the survivors had not had the opportunity to attend muse-
ums or had not thought much about art. The art therapist ex-
plained to them that art has an important role in our spiritual 
lives, which has a direct influence on our minds. As the art 
therapy began, the participants were told that the goal of the 
art sessions was to express themselves, not to become profes-
sional painters.
The therapist conducted the art therapy outdoors in the 
morning. However, for the survivors who needed more psy-
chotherapy sessions, additional individual art therapy and 
psychology sessions were held in the afternoons.
The art therapy session usually started with 10 minutes 
of meditation, during which the therapist asked survivors 
to relax and think of an image that would loosen them up 
and help them express themselves through painting. The 
Morning physical exercises under the observation of a doctor 
and a professional coach.
Excursion to the art museum in the ancient fort at Hisor.
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ment and technical staff on temporary 
visits, to support and guide the nation-
al teams and monitor results. As a pre-
condition to the work carried out in the 
field, a strict security protocol must be 
in place. Organizations need to conduct 
everyday risk assessments and consider 
security threats. 
Aid Workers and Safety
Staff is our main asset, and ensuring 
their protection is crucial. Clear strate-
gies help to reduce staff vulnerability. In 
the Somali context, simple precautions 
and security measures must be part of 
daily routines and can help save lives. 
For instance, respecting curfews, hav-
ing a limited amount of cash, driving in 
older cars or convoys, using logos and 
T-shirts to identify staff and equipment, 
and using radios, identity cards, etc., are 
a few ways to help prevent problems.
A very important element in the se-
curity strategy is continuing to place 
great importance on community accep-
tance. Despite the fragmentation of tra-
ditional leadership structures and their 
loss of authority, the community still 
provides a foundation for staff security, 
and the local community, often through 
the local councils of elders, frequently 
helps lessen tense situations while facil-
itating access.
Safeguarding Finances
When handling funds from institu-
tional and private donors, organizations 
have an obligation to do their utmost to 
avoid fraud and corruption. In Somalia, 
corruption is a constant risk. The differ-
ent types of corruption are many and 
sometimes extreme: from the taxation 
of registration, road blocks and gate-
keepers to threats, bribery and the mis-
use of entrusted funds. 
Financial-risk management is cru-
cial in this context. Since individual 
staff members are under constant pres-
sure, the organization, not the staff, 
should take responsiblity for minimiz-
ing and avoiding the likelihood of cor-
ruption. As employers in insecure work 
environments, the organizations are re-
sponsible for mapping and analyzing 
risks and developing guidelines to miti-
gate these risks.
Accountability
Accountability is a key requirement 
for the humanitarian community, be-
cause it is challenged by humanitarian 
work’s fundamental principles and val-
ues. No one can act in an ideal manner 
in the Somali environment, and there-
fore it is crucial that any deviation from 
the ideal is revealed and accounted for.
Organizations should not have to face 
the challenges alone, especially since 
pushing operational principles creates 
implications for all organizations oper-
ating inside Somalia. All stakeholders 
must take on their responsibility, and to 
make that happen, accountability and 
transparency need strengthening.
Last but not least, accountability to-
ward beneficiaries is crucial when striv-
ing to improve the quality of work. 
Being accountable to beneficiaries 
means allocating “rights” to them: a 
right to know the organization and how 
and with what the organization intends 
to assist them, a right to participate and 
inform the organization about their 
views and wishes and a right to com-
plain and be heard if the organization 
does not live up to its promises.
Meaningfully engaging people usual-
ly fosters several benefits: greater degrees 
of empowerment, mutual respect, digni-
ty, agency security, beneficiary resilience, 
and program relevance and effectiveness. 
The link between accountability to ben-
eficiaries and better quality programs is 
well established. The more difficult the 
situation in Somalia gets, the more im-
portant the issues of accountability and 
quality management become. 
Ann Mary Olsen is Head of the Interna-
tional Department in the Danish Refugee 
Council. She has worked with DRC for 
more than 20 years and has previously 
been posted in Nairobi, Kenya, as well 
as in the Balkans. She is based in Co-
penhagen, Denmark, and is in charge of 
activities in more than 30 countries and 
with in excess of 4,300 employees.
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Head of the International Department 
The Danish Refugee Council 
Tel: +45 3373 5002 
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E Somalia: Working in High-risk  
    Environments and Fragile States
by Ann Mary Olsen [ Danish Refugee Council ]
As the security situation continues to deteriorate in Somalia, humanitarian organizations are finding it in-
creasingly difficult to achieve their desired results. Working conditions for these organizations in Somalia 
are particularly harsh when compared to those in other developing countries. Humanitarian-aid workers 
must accept these risks as a fundamental requirement of their involvement, and donors must be pre-
pared to take more chances in these environments as well. 
Somalia’s humanitarian context is one of the worst in the world. It is a place of extremes for intended ben-eficiaries and for aid workers. Those who survive the 
conflict, suffering, vulnerability and indignity have reached 
their limit. For those seeking to assist, much of Somalia re-
mains difficult to access, a dangerous place to operate and 
full of dilemmas which challenge humanitarian principles.
The humanitarian community must find a careful balance 
between the imperative to address humanitarian needs and 
the perils encountered in Somalia, such as costs and risks in 
terms of financial resources, the possibility of corruption, se-
curity concerns and the threats to humanitarian principles.
Taking well-accounted risks and achieving results are in-
terlinked in Somalia. Humanitarian agencies can and should 
work in Somalia, and indeed they have delivered assistance 
and results in a manner consistent with humanitarian prin-
ciples. However, a number of critical areas are crucial to 
consider in order to mitigate risks. Risk management is a pre-
requisite for operation and achieving the results necessary to 
assist the people.
Negotiating Access 
The international community needs to constantly reaffirm 
independence and impartiality, meaning that in negotiating 
access to beneficiaries, ideally humanitarian organizations 
should not tolerate interference from the various insurgent 
groups seeking to influence their operations. 
At the same time, humanitarian organizations need to en-
gage and talk with the different groups on the opposing sides 
of the conflict (local leaders, armed groups, state and non-
state actors, and groups perceived as illegitimate) in order to 
negotiate and achieve unhindered access to those they wish 
to assist. Humanitarian-aid workers cannot refrain from dis-
cussing and negotiating access for those in need with local 
leaders or armed groups, even if organizations or their do-
nors do not appreciate their politics, standpoints or actions. 
If organizations did so, they would violate all fundamental, 
humanitarian-work principles, as organizations would com-
promise the most important foundation for their work—the 
humanitarian imperative—by not reaching those in need. Or-
ganizations would compromise their impartiality and their 
obligation to assist on the basis of need alone. Furthermore, 
they might be seen as driven by a political agenda, thus com-
promising their independence and possibly, security. 
Staying Onboard
Violence, insecurity and the near impunity of many armed 
groups and de facto authorities have led to great difficulties 
for aid workers to move around safely and monitor the results 
that humanitarian organizations set out to achieve. 
In most locations in Somalia it is possible to have a wide 
outreach with just national staff or with expatriate manage-
Meeting with local representatives is the first step toward devel-
oping a community safety plan.
All photos courtesy of Peter Müller.
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Gambling Life and Limb:  
   Humanitarian Hazards
Noncombatants, specifically journalists, war correspondents and humanitarian workers take extreme 
risks and make serious sacrifices while operating in conflict areas around the world. Despite being non-
combatants, such individuals are often at the forefront of danger and share the risk of bodily harm with 
those on the front lines. This article discusses some of the recent casualties suffered by noncombatants 
in conflict and post-conflict regions.
On 23 October 2010, New York Times war photogra-pher João Silva became a double below-knee am-putee after stepping on an anti-personnel mine in 
Afghanistan a mere 300 meters (984 feet) from the U.S. base 
he had left earlier that morning.1 Embedded with a unit of 
U.S. infantry and an accompanying minesweeper team, Silva 
was traveling through an area near Arghandab when he acci-
dentally detonated a mine, reportedly no bigger than a can of 
floor polish. In addition to Silva, three U.S. servicemen were 
injured in the incident and received concussions from the 
blast. Within seconds, field medics rushed to Silva’s aid and, 
fortunately, were able to prevent an excessive loss of blood, 
securing the photographer’s survival. Following his injuries, 
Silva was flown to Kandahar Air Field, the joint American/
NATO base in the region, for surgery before being sent to Ba-
gram Air Base near Kabul and then on to a hospital in Germa-
ny. Doctors at Kandahar credited Silva’s survival to the rapid 
response of the soldiers from the unit in which he was em-
bedded.2 Upon receiving treatment in Germany, Silva spent 
time at Walter Reed Army Medical Center in Washington, 
D.C. (U.S.), for rehabilitation.3 
Known throughout the world as one of the top war pho-
tographers, Silva could be considered a legend. He belonged 
to the well-known “Bang Bang Club,” a name primarily asso-
ciated with four photographers active within the townships 
of South Africa during the Apartheid period in the early 
1990s. Silva and his colleagues gained popularity through 
their coverage of the violence during that period. One of 
only two surviving members of the group, Silva has worked 
in Afghanistan, Iraq, southern Africa, the Balkans and the 
Middle East.4 Bill Keller, Executive Editor of The New York 
Times, noted that Silva continued to shoot photos even af-
ter the landmine detonated under him. In response to the 
incident, Greg Marinovich, the other surviving member of 
the South African group with whom Silva wrote the book The 
Bang Bang Club,5 said Silva is “the most talented and coura-
geous contemporary conflict photographer. Bar none.”6
This past February, British photographer Giles Duley lost 
three limbs to an improvised explosive device while traveling 
with U.S. troops near Sangsar in Kandahar province in Af-
ghanistan. Having been in the country for less than two weeks 
shooting photos for Camera Press, Duley was accompanying 
U.S. soldiers when he triggered an explosion. While he did not 
suffer any internal injuries, both of his legs were severed—one 
above the knee and the other below—
along with his left arm below the elbow.7 
After being flown to Kandahar Air Field 
for amputations, Duley was flown back 
to the U.K. to Queen Elizabeth hospital 
in Birmingham for further treatment.8 
Prior to the injuries he received in Af-
ghanistan, Giles Duley spent time as a 
fashion and music photographer before 
turning his attention to humanitarian 
work. In addition to working for Cam-
era Press, Duley worked for Médecins 
sans Frontières. His photographs have 
been featured in Rolling Stone, the Sun-
day Times and Vogue.8 Moreover, Du-
ley won the 2010 Prix de la Photographie 
Paris for his photograph of a southern 
Sudanese woman delivering a baby.7
After spending 110 days in the hos-
pital, Duley was sent to a military re-
habilitation facility at Headly Court for 
physiotherapy.9 He explained that the 
use of prosthetic legs “takes 260 per-
cent more effort than walking with nor-
mal legs”; as a result, physiotherapy is 
intensive and activities include rowing, 
swimming and weight lifting.8 Despite 
having suffered a triple amputation, Du-
ley has vowed to return to work, stating 
that he has received hundreds of e-mails 
encouraging him to come back once he 
has recovered. In addition, Duley told 
reporters he had actually vowed that 
his injuries would not prevent him from 
returning to his field of work.9 In fact, 
Duley stated that he was 
“incredibly lucky,” and 
that, while he survived 
thanks to the “brilliant” 
efforts of the U.S. troops, 
another person who suf-
fered nearly identical injuries a week lat-
er did not live.9
Amid fierce fighting in the streets of 
Misrata, Libya, Tim Hitherington and 
Chris Hondros were killed by a rock-
et-propelled grenade in a firefight in-
volving Libyan rebels and pro-Qaddafi 
forces on 20 April 2011.8 Tim Hith-
erington, a British citizen, was well-
known for co-directing the Afghan war 
documentary Restrepo, nominated for 
an Oscar.9 Chris Hondros was an Amer-
ican with a distinguished career, known 
for winning the Robert Capa Gold Met-
al for war photography.9 Document-
ing the conf lict of the Libyan civil war, 
Hitherington and Hondros were photo-
graphing frontline combat and were not 
wearing protective gear when they were 
struck by the blast of the RPG. Alleged-
ly, customs officials have attempted to 
stem the flow of protective jackets and 
helmets into the country from neigh-
boring Egypt,10 and this may have 
played a part in why the two were not 
wearing it. Along with Hitherington 
and Hondros, Cornish photographer 
Guy Martin and American photog-
rapher Michael Christopher Brown 
were also present and suffered inju-
ries.11 Hitherington and Hondros were 
not the first journalists to be killed in 
Libya. In March 2011, two Libyan na-
tionals, Ali Hassan al-Jaber and Mo-
hammad al-Nabbous were killed. 12,13
The tragedy surrounding these 
events is a testament to the 
danger faced by correspon-
dents allowed to accom-
pany combat units into 
areas of the world plagued 
by conflict and violence. 
While these individuals risk life and 
limb to provide an objective view of the 
human suffering that most of the world 
cannot possibly witness themselves, so 
too do humanitarian workers sacrifice 
safety and security to serve conflict ar-
eas in desperate need of aid.
British war photographer Giles Duley lost three limbs to an impro-
vised explosive device in Afghanistan.
Photo courtesy of Hastings Observer Group/a friend.
Brian Carderelli (center) was killed by insurgents while documenting humanitarian aid in 
Afghanistan. 
Photo © The Carderelli Family
An unintended consequence of this re-
quirement for security is that insurgents 
may perceive both armed personnel 
and unarmed noncombatants as hostile.
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Humanitarian Workers
On 8 October 2010, the death of U.K. citizen Linda Nor-
grove brought attention to the vulnerability of humanitarian 
aid workers in Afghanistan, a tragic outcome of one of many 
kidnappings involving humanitarian workers in the country.14 
An increase in violent encounters between aid workers and 
militant groups reveals a fading distinction between the occu-
pying force and those involved in humanitarian aid, a division 
the Taliban does not honor. Deaths among aid workers have 
noticeably increased in recent years: in 2002, a total of 85 work-
ers were killed, whereas 225 aid workers were killed in 2010.15 
Although many nongovernmental organizations remain 
financially independent from state entities, many contract 
with U.S. government agencies such as the United States 
Agency for International Development.16 From an insurgent 
perspective, this alignment links humanitarian aid work-




Notably, in order 
to receive grant 
funding from USAID to operate in conflict zones—mainly in 
Afghanistan and Iraq—NGOs are required to work in tandem 
with the U.S. military, effectively removing the appearance of 
a nonpartisan organization.17 An unintended consequence of 
this requirement for security is that insurgents  may perceive 
both armed personnel and unarmed noncombatants as hos-
tile. If seen as an instrument of foreign militaries, aid organi-
zations lose impartiality and legitimacy with the local people, 
and humanitarian workers, along with foreign security forc-




ways look for le-
gitimate reasons to 
target humanitar-
ian aid workers as 
evidenced by recent 
events. Delivering much-needed medical aid to rural parts of 
the country, a group of 10 humanitarian workers, including 
six Americans, one Briton, one German and two Afghans, 
were accused of being Christian missionaries and American 
spies when Taliban insurgents robbed and murdered the team 
in the Sharrun Valley of northern Afghanistan on 5 August 
2010.17,18 Returning to Kabul from a venture deep within the 
Nuristan prov-
ince, the team 
of humanitar-
ian workers was 
“on an optomet-
ric expedition,” 
according to Dirk Frans, director of the International Assis-
tance Mission, the Christian aid group to which the work-
ers belonged.19 Those who were murdered included Briton 
Dr. Karen Woo, who was engaged and scheduled to return 
home for a wedding, Dr. Tom Little, an American optometrist 
who had been working in the country for four decades, and 
James Madison University graduate Brian Carderelli of Har-
risonburg, Virginia (home to JMU’s Center for International 
Stabilization and Recovery).18,19 Dirk Frans responded to the 
accusation that the team consisted of missionaries and spies 
stating that it would be “against the laws of this country and 
the rules of our organization.”17 
Elsewhere in the world, humanitarian aid workers in Sudan 
face dangers as the army of southern Sudan, the Sudan Peo-
ple’s Liberation Army, has been accused of looting and harass-
ment. In response to the these claims, high-ranking Sudanese 
officers have stated that organizations would be expelled if 
such accusations become too harsh.20 Humanitarian agencies 
have reported roughly 120 interferences with the delivery of 
aid in 2010, and top U.N. relief coordinator Valerie Amos is 
pressuring the southern-Sudanese administration to protect 
aid workers, stating the violence against aid workers is un-
acceptable.21 A spokesman for the Sudanese Army acknowl-
edged that workers belonging to a group known as Tearfund 
had been beaten and detained by the Army’s soldiers, stating 
that workers had been supporting opposing parties.20 
Similarly, Somali aid workers and journalists have been in-
creasingly targeted. Conflict involving the Transitional Feder-
al Government and Somali militias in opposition to the TFG 
has created a dangerous work environment for Somali journal-
ists. In 2008, Amnesty International reported that journalists 
have been targeted specifically in an effort by each side to sup-
press coverage of the violence.22 Additionally, Amnesty Inter-
national pursued several cases in which humanitarian workers 
were killed and found that, in the majority of the 46 cases stud-
ied, workers were deliberately targeted with the intention of 
suppressing known human rights violations.22
Deminers
Hardly free from the dangers faced by journalists, pho-
tographers and humanitarian workers, deminers have be-
come increasingly subject to the risks involved in their efforts 
to clear landmines and being targeted by insurgents. In fact, 
the U.N.-affiliated Mine Action Coordination Center for Af-
ghanistan reported that 17 deminers were killed in 2010 while 
another 35 were injured and 73 abducted.23 Demining vehi-
cles often resemble vehicles used by security forces, therein 
attracting opportunistic attacks on behalf of insurgent forces. 
This tactic has led to fatalities caused by misidentifying de-
miners as targets; however, deminers are also targeted delib-
“the death of U.K. citizen Linda Norgrove brought atten-
tion to the vulnerability of humanitarian aid workers in 
Afghanistan, a tragic outcome of one of many kidnap-
pings involving humanitarian workers in the country.”13
Brian Carderelli 
Photo © The Carderelli Family
Aid awaiting distrubution in Libya.
Photo courtesy U.N./David Ohana.
erately. In several incidents, insurgents seemed interested in 
maintaining certain areas as mined, on account of having em-
placed mines themselves or because they benefit from security 
forces being unable to use the area. As a result, insurgent forc-
es have attacked and killed NGO deminers intentionally.23 Al-
ternatively, deminers have also been killed by IEDs, which can 
be construed as either purposeful or accidental as IED victims 
are often targeted indiscriminately. 
Conclusion
While many areas of the world desperately require hu-
manitarian support, there are those who will stop at noth-
ing to stifle the flow of aid or silence those who report on the 
harsh realities in these areas. Alternatively, there are also 
those who risk life and limb to provide much-needed support 
to these areas, be it through aid or through publicizing situ-
ations that would otherwise go unnoticed to the majority of 
the world. Without the dedication and vigilance of these indi-
viduals, scores of desperate populations will continue to suffer 
and their cries for help will not be heard. 
~Blake Williamson, CISR staff
See endnotes page 80
In Remembrance: 
   Shingairai Chimuriwo-Tichawangana
Shingairai Chimuriwo-Tichawangana, affectionately called 
“Shingie” by friends and colleagues, died at The Avenues Clinic 
in Harare, Zimbabwe early in the morning on 16 March 2011. 
Her death was the result of injuries obtained during a car ac-
cident the previous night. The accident, which occurred while 
Shingie was traveling home from a work function, was caused 
by a drunk driver who failed to yield at the intersection of En-
terprise and Ridgeway roads in Harare.
At 30 years old, Shingie was the youngest employee of the 
Norwegian People’s Aid office in Zimbabwe. She started work-
ing part-time with NPA in the 1990s and in 1993, traveled to 
Bergen, Norway to study in a year-long program for her mas-
ter’s degree. She returned to Zimbabwe in 2001 and became 
NPA Zimbabwe’s Program Coordinator in 2004. Shingie was 
passionate about promoting justice and equality, and her 
work at NPA involved empowering women, children and the 
poor of Zimbabwe.
A memorial service was held at Celebration Centre in Bor-
rowdale at 10 a.m. on 18 March 2011. Following the service, 
Shingie was buried at Glen Forest Cemetery. She is survived 
by her husband, Fungai James Tichawangana. 
~Dan Baker, CISR staff
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With the database as evidence, it was possible to show 
the following:
•	 In almost all cases, deminers did not lie down to 
excavate: they knelt or squatted. 
•	 Anti-personnel blast mines were the most com-
mon device involved in accidents.
•	 Severe eye and hand/arm injuries were more 
common than severe leg injuries.
•	 Heavy PPE was rarely worn correctly.
•	 No commonly used PPE could provide appropri-
ate protection against the close-quarter detona-
tion of a fragmentation device.
•	 There was no reason to believe that a ballistic hel-
met or armor back-panel were necessary during 
demining tasks.
•	 High-tech blast boots were of no proven advan-
tage and could give false confidence, while com-
mon footwear (not specially designed to prevent 
injuries) was equally effective/ineffective when 
stepping on the smallest mines.
•	 Safer working procedures were more likely to pre-
vent severe injury than the use of more PPE. 
•	 Traumatic injury was increasingly rare and could 
usually be stabilized in the field by appropriately 
trained and equipped paramedics.
•	 Shortcomings in management, leadership and 
training could be identified as a primary or con-
tributory cause in many accidents. 
Not all of these findings were universally accepted, 
but the evidence meant that they could not be ignored 
and a process of compromise within the IMAS Board 
membership could begin with the aim of achieving a 
pragmatic and practical consensus.
Post-2001 IMAS Updates 
The Database has provided evidence in support of sev-
eral updates to the 2001 IMAS. These updates were all 
related to field safety in one way or another. Below are 
several of the updates:
•	 The distinction between “working-distances” and 
“safety-distances” in IMAS 10.20 was support-
ed by accident data analysis that showed that the 
minimum safety distances imposed for an AP 
blast-mine risk were frequently ignored and that 
secondary injuries only occurred when a second 
person was very close to the detonation. The re-
quired IMAS distance was actually a “safe dis-
tance” for a deliberate detonation (with a large 
safety margin) but was often impractical and 
unnecessary during field operations. A distinc-
tion between working-distances (when no delib-
erate detonations will occur) and safety distances 
(when deliberate detonations will be made) was 
introduced. This allowed more people to work si-
multaneously in many areas, thereby increasing ef-
ficiency. It may also have increased field safety by 
making supervision easier.
•	 The database was used to support the contention 
that the largest ERW in a minefield should not 
be presumed to be the greatest threat when de-
termining working distances. It was decided that 
the greatest threat should be the largest device 
that could be detonated when using the prede-
termined procedures and tools. This meant that 
in mixed AP and anti-tank minefields, manual 
working distances could often be based on the AP 
threat. Evidence that visors were habitually not 
worn, or were worn incorrectly, led to the redraft-
ing of IMAS 10.30 to allow other eye protection as 
a minimum. Five-millimeter polycarbonate gog-
gles became the minimum requirement (subject 
to a risk assessment), although full-face visors re-
mained the preferred option. 
•	 The final wording of the new Land Release IMAS 
The Database of Demining Accidents contains the original demining ac-
cident reports overlaid with a summary and easy-search facility. Always 
available on request, the database records were put online at ht tp: //dda-
sonline.com in 2006. This site receives an average of 400 discrete visits a 
day, with the most popular topic being “Deminer training” (ht tp: //ddason-
line.com/suggested_training_usesDDAS.htm).
This article evaluates the need for a centralized accident-report database within the field of 
humanitarian mine action. The author argues that the failure to report accidents by on-site 
personnel can inadvertently lead to otherwise avoidable accidents where similar events occur. 
The author highlights the benefits that the database has provided for the community and makes 
several recommendations on how to further reduce severe injury within the industry. 
by Andy Smith [ AVS Mine Action Consultants ]
The Database of Demining Accidents:  
    A Driving Force in HMA
The Database of Demining Accidents (DDAS)was started in 1998 using public data gathered for the United States Army Communications-
Electronics Command, Night Vision & Electronic Sen-
sors Directorate. The database is an easy-to-use system 
containing the original demining accident reports with 
corresponding summaries.
DDAS Influence on Humanitarian Mine Action
Having a collection of field reports about demining 
accidents and the context surrounding them has influ-
enced the evolution of the International Mine Action 
Standards. Basing IMAS content on empirical evidence 
rather than received wisdom has enhanced United Na-
tions Mine Action Service’s field authority and contrib-
uted to its success.
During the drafting of IMAS 2001, the DDAS proved 
invaluable in settling disputes about basic demining 
safety considerations. In the absence of other data, the 
previous U.N. standards (1997) had been dominated by 
caution and were not well received in the field. With the 
database as evidence, the following was established:
•	 The activities conducted when accidents occurred
•	 The explosive remnants of war most commonly 
involved in accidents
•	 The areas of the body most in need of protection
•	 The effectiveness of protection used
•	 The working methods most common around 
the world
•	 The limitations of commonly used metal-detectors
•	 The shortcomings of some mine-detection dog 
procedures and processes
•	 The minimum level of medical provision needed
•	 That mechanical demining was not the panacea 
it was claimed to be
At the time, received wisdom was that deminers lie 
down to excavate, should wear personal protective equip-
ment with ballistic helmets and back-panels, and that 
the most common demining accident was stepping on a 
mine. Deminers’ protective visors had to be 13-millime-
ters thick, and casualty evacuation by helicopter was re-
quired at all sites.
During a rest break in Mozambique photographs are used 
to explain how devices function.  
All photos and graphics courtesy of the author.
Figure 1: Analysis of the DDAS can highlight fail-
ings in equipment or training. Between 2005-10 
58 percent of missing mine accidents were missed while 
using a metal-detector.
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accidents. UNMAS has supplied a few accident records, 
but no one has conducted a comprehensive data-gather-
ing exercise, thus leaving the DDAS as the only record of 
accidents in the industry. The value of a good accident ar-
chive is recognized in all hazardous professions except, it 
seems, mine action.
The current number of recorded victims in the DDAS 
is close to 1,000. This includes all the records for some 
countries in some periods, which has allowed an assess-
ment of the data-spread to conclude that the records are 
broadly representative of all injurious humanitarian-de-
mining accidents.
Despite the current IMAS requirement for demining 
groups to share accident data, many do not. Accident se-
crecy has been a constant problem, arising sometimes 
out of loyalty to colleagues and sometimes because the 
investigators want to protect the victim’s insurance pay-
out. It is hard to criticize demining groups when the 
United Nations Development Programme, United Na-
tions Office of Project Services and UNMAS are also re-
luctant to share any possibly embarrassing data. Because 
the names of the victims, investigators or demining 
groups are not published, however, there is no real rea-
son to fear sharing accident details and the lessons that 
can be learned from them.
The database has been in the public domain for 12 
years, and the media or competing demining organiza-
tions have not abused it, implying that the removal of 
names and identifiers before publication has been suc-
cessful in preventing abuse.
Future Uses
The weight of evidence within the database changes as 
new records are added. Currently, database evidence could 
be used to improve the safety of deminers in several ways: 
•	 The use of purpose-designed blast-resistant hand 
tools can save fingers and hands. This has been 
known for more than a decade but overlooked 
by managers, conscious of insufficient resources, 
who instead provide cheaper alternatives such as 
gardening tools that put the user’s hand on top 
of the blast, then shower the deminer with frag-
ments as the tool breaks up. Compelling evidence 
exists for the use of purpose-designed, blast-re-
sistant hand tools to be made a requirement (in-
stead of a recommendation) in IMAS 10.30.
•	 Using a pickaxe has been common in some coun-
tries for at least 15 years. Clearing mines with a 
pickaxe sounds bizarre, but when starting an ex-
cavation in compacted or rocky ground, other 
tools can be ineffective and frustratingly slow. 
Banning the use of the pickaxe has been tried—
and widely ignored. Engineers at MIT have de-
signed an alternative tool that can do the same 
job as a pickaxe with reduced risk. The tool is far 
easier to guide the tip to the intended spot, re-
quires less energy to use and reduces risk if deto-
nation occurs. A field trial of this MIT device in 
Sri Lanka during 2006 was a success. Most peo-
ple, however, have never heard of this tool, and 
it has not been widely used. The existence of a 
pickaxe alternative, designed to stay intact and 
protect the user’s hands, should be publicized 
along with examples of accidents in which pick-
axes were used.
•	 Manual deminers using metal detectors provide an 
archetypal image of the working deminer. While 
some deminers are skilled with metal detectors, evi-
dence indicates that many deminers and their train-
ers do not understand the limitations of these tools, 
and they do not know how to use metal detectors 
with confidence and competence. For example, ac-
cidents have occurred when a detector is wrongly 
adjusted and is unable to detect the targets. Inad-
equate detector training has also led to inaccurate 
pinpointing and excavations starting on top of the 
mine. The accident record contains abundant evi-
dence supporting the need to improve metal-detec-
tor training at all mine-action levels. 
08.20, 08.21 and 08.22 were also informed by a 
close knowledge of the accident record.1
•	 The EOD-accident record informed the IMAS 
09.30 Explosive Ordnance Disposal revisions.
•	 The IMAS Technical Notes 10.20-02/09 for Mine 
Action on Field Risk Assessment depends heav-
ily on an intimate knowledge of the accident re-
cord and the factors that commonly contribute 
to accidents.2
•	 A significant number of accident reports include 
elements that show the investigators did not know 
(or had misunderstood) the IMAS requirements. 
This has supported arguments for simplifying the 
language and presentation of IMAS documents.
Research
The authority of the database as an objective record 
has been widely accepted. Evidence from the database is 
frequently cited in academic papers (Post-Conflict Re-
construction Master of Arts at York, U.K., and doctorate 
research at University of Genova, Italy, for example). The 
Massachusetts Institute of Technology runs doctorate 
research requiring students to study accidents from the 
database,3 and other universities have asked for permis-
sion to link to the DDAS site. The Council for Scientific 
and Industrial Research, a government research institute 
in South Africa, has based several projects on the results 
of studying the DDAS. Between 2001 and 2010, technical 
inquiries to Noel Mulliner at UNMAS were frequently 
answered with reference to DDAS accident records. 
The database cannot be used to prove much statisti-
cally because it does not include all accident records and 
relies on the honesty and sometimes questionable objec-
tivity of the original accident investigators. However, the 
database allows qualitative assessments backed by quan-
titative analysis, together providing compelling evidence 
of general conclusions that outweigh any individual’s 
personal opinion. For an explanation of the quantitative 
and qualitative data analysis, see http://ddasonline.com/
observeinferDDAS.htm. 
Lessons Learned
In 2008, the author’s DDAS analysis showed the 
following:
•	 Failings in management and supervision have in-
creased over time.
•	 There has been an increase of expatriate field su-
pervisors who had limited knowledge or appropri-
ate experience regarding humanitarian demining. 
Some suffered accidents; others were a direct cause 
of them.4
•	 Many expatriates routinely applied double-stan-
dards and did not comply with their own rules: 
Their leadership abilities were put in question.5
•	 Severe hand/arm injuries became more common than 
severe eye injuries, albeit by a very small margin.
•	 Low-cost PPE6 was as effective as expensive PPE 
and often easier to use. Body protection (aprons) 
with a NATO STANAG V50 of 380 m/s was involved 
in more than 30 accidents and always provided ef-
fective protection, even when faced with boosted AP 
blast mines.
•	 Visors used in the field more than five years shattered 
in several accidents, implying that sun-hardening was 
a problem (this led to UNMAS Technical Note 10.10 / 
02 for Mine Action addressing the subject).7
•	 Wearing a full-face visor did not reduce the inci-
dence of severe eye injury.
•	 The need for dedicated on-site, ambulance vehicles 
was reinforced when an accident occurred in which 
the only vehicle, plus the only radio, were destroyed 
in an accident at a remote minefield. Several fatali-
ties resulted.
•	 Common training needs of deminers and medical 
staff were identified.
Some of these conclusions were difficult for IMAS 
Board Members or field practitioners to accept, but un-
expectedly, more accident data was informally supplied 
than at any time before.
Data Gathering and Security
Responsible field staff provide accident records be-
cause they understand that sharing this information 
might prevent the unnecessary repetition of avoidable 
The folding Minelab detector, an ergonomic success.
Figure 2. Blast resistant long-handled tools have been prov-
en to reduce the risk of severe hand injury.
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the detailed reports that provide the core of the DDAS. 
Without the original accident report to which to refer, 
analysis will rely on a brief summary made by an of-
fice-based staff member. This initiative may succeed, 
but the result will be “shallow” because it will depend 
entirely on the many levels of interpretation between 
the accident event and the “tick” placed in an available 
box on a form.
In the meantime, the DDAS is currently being up-
dated. Demining accident records, questions and com-
ments should be sent to the author at avs@nolandmines.
com. 
See endnotes page 81
The originator and keeper of the Database of Demin-
ing Accidents, which is online at http://ddasonline.com, 
wrote this article.
The longest serving member of the IMAS board, 
Andy Smith has worked in humanitarian mine ac-
tion since 1995. Demining jobs have included mine 
clearance, surveying, nongovernmental organization 
management and United Nations Development Pro-
gramme country program management. Not-for-profit 
research and development work has included devel-
oping safety equipment for use in HMA. Examples 
include the most commonly used blast visor and blast-
resistant hand tools. Consultancy work has included 
working for the U.S. government, U.N. agencies, 
NGOs, universities, private companies and the Ge-
neva International Centre for Humanitarian Demining.
Andrew Vian Smith
AVS Mine Action Consultants 
14 Old Dixton Road
Monmouth / U.K.




Conveying Lebanon’s Cluster Bomb Issue through Film
Death in the Fields is an animated documentary that focuses on the cluster bomb crisis in southern Lebanon. The millions of unexploded bomblets scattered across the country’s south are the ill-fated result of a 2006 Israe-
li offensive against Hezbollah in Lebanon. Today, in addition to killing 
and maiming indiscriminately, these weapons continue to contaminate 
lands where children once played and make agricultural land unavail-
able to farmers.
Throughout the film’s concise run time of just over 11 minutes, edito-
rial cartoonist Patrick Chapette manages to convey the dread of these 
horrific weapons in a unique fashion. His black-and-white illustrations 
are surprisingly lively while alluding to the starkness of the issue. When these illustrations mix with real-life pho-
tographs, statistics and stories, they pack a serious punch. The film premiered at the Visions du Réel film festival in 
Nyon, Switzerland on 8 April 2011 and is currently available on the International Committee for the Red Cross’s web-
site: http://bit.ly/j6pjIo. 
~Dan Baker, CISR Staff
•	 Among the records, frequent evidence shows that 
the appointment of international staff with inad-
equate knowledge of the IMAS or demining (de-
spite high-level academic or military qualifications) 
can lead to increased risk for working deminers. In 
the field, experience and a commitment to learning 
from others are more valuable qualifications than 
academic or military achievement. This could be 
stressed in the IMAS and put into practice by the 
U.N. agencies and various demining organizations.
•	 From the earliest records to the present day, there 
are examples of new commercial organizations hav-
ing accidents that repeat the obvious errors of pre-
vious accidents (recently, this has been especially 
obvious in Afghanistan). This implies that contract 
conditions need revising so that the deminer’s safe-
ty shares the same priority as cost and which require 
a knowledge of the history of demining (including 
any accidents) where the contract is awarded.
•	 The insurance provision for local deminers injured 
at work throughout humanitarian mine action is 
varied but always far less than an expatriate would 
expect. Generally, national deminers receive medi-
cal care and a single payment considered derisory 
in a Western environment. Despite some informal 
attempts to provide long-term support, there are 
no formal provisions for severely disabled demin-
ers to receive a disability allowance or even long-
term prosthetics and therapy assistance. Among 
the records, some evidence indicates that accident 
victims have been abandoned and have died in ex-
treme poverty or committed suicide. Those in dire 
circumstances can only be inferred because no 
comprehensive follow-up has been conducted. Im-
proved provision for demining accident victims 
should be addressed.
Summary and Recommendations
The DDAS has been of proven value to the humani-
tarian mine-action industry. It has been “a driving force” 
in promoting practical change and the sharing of experi-
ence, in creating and updating the IMAS and in the field. 
An anonymous database, it protects the privacy of those 
involved in accidents while allowing others to learn from 
their experience.
As an industry, international mine action has not ma-
tured to the point where it is open and transparent about 
its accidents. Some individuals and groups at all levels 
withhold or conceal information that could prevent fu-
ture accidents. When organizations do not disclose ac-
cident data, the managers run the risk of appearing 
criminally negligent by ignoring their responsibility for 
the safety and occupational health of their staff.
Deminers are the agents of those who fund human-
itarian mine action. They work to priorities that the 
donors have imposed, yet their treatment after an ac-
cident usually lacks any sign of the humanitarian con-
cern that lay behind their employment. It is remarkable 
that a “humanitarian” industry has made no real effort 
to make long-term provision for them—despite interest 
shown in international forums by expatriate field prac-
titioners who are concerned for their colleagues regard-
less of their nationality.
It is time for a U.N. agency to take the DDAS under 
its management, enforce the IMAS requirement for the 
sharing of accident records, and maintain the princi-
ples of anonymity and of keeping original accident re-
ports on which the DDAS was founded. This would be a 
requirement in any responsibly controlled industry and 
is a glaring omission in humanitarian mine action. A 
U.N. agency should accept responsibility for gathering 
accident records, creating an archive and conducting in-
formed analysis of that archive.
Earlier this year UNMAS asked the Geneva Inter-
national Centre for Humanitarian Demining to gather 
accident data in a new system extending the “tick-box” 
accident records recorded in the Information Manage-
ment System for Mine Action. Unfortunately, this would 
effectively mean creating a new database (instead of up-
dating the existing DDAS), and would require ignoring 
Figure 3. A two-handled excavator designed at MIT to re-
place the pick-axe. The author believes that if the Afghans 
alone were to adopt this tool, it would save at least a dozen 
hands a year.
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Also, the information manager should point out the 
cost of delivering the requested information and other 
implications, such as skills and availability of the opera-
tions staff at each step of the information-management 
cycle. For example, operations normally conducts data 
collection (whether on paper or digital). The informa-
tion-management professionals will then have to match 
the complexity of the data entry form to the capacity of 
the survey team or provide training to ensure clear un-
derstanding on how to fill out the forms properly.
Strong data-ownership by operational staff is a key 
factor in ensuring data quality, in particular when it 
comes to deciding which data should supersede the oth-
er. The actual task of recording data, verifying its accura-
cy and analyzing it should be undertaken by operational 
staff (the domain experts). Domain experts are in the po-
sition to interpret and analyze all information brought 
together to either validate or call for complementary de-
tails. Information managers use their knowledge to the 
benefit of the domain experts—for instance, designing 
data-entry quality filters and building report templates 
that compile data into readable formats for the opera-
tions staff. It is very important that operations staff 
clearly express what information needs to be compiled 
for them to analyze it. Starting from the expected infor-
mation output, information-management staff should 
then work counter-clockwise.
Defining Information Needs 
Planning and prioritization often start with base-
line data from broad national surveys. Not only is that 
data often improperly used to describe the extent of na-
tional contamination, it also fails to address the needs 
cess of information gathering and analysis to help better 
target clearance assets. Appropriate adjustments to plans 
when operations are underway are expected to occur as 
additional evidence is gained. This stresses the fact that 
information is actively sought throughout the duration of 
a task.
A dynamic approach (see Figure 2 above) that aims 
to define as precisely as possible the location of mines/
ERW requires clear documentation procedures stipulat-
ing mandatory fields, such as the exact location of con-
tamination. By doing so, a useful audit trail is created. 
Future decisions on land release may have to refer to past 
data, which should remain traceable throughout. At the 
same time, land release also requires mindful data man-
agement to avoid data overlaps and duplications that may 
confuse. This is particularly true with the initial stor-
ing of suspected hazardous areas in a database. There-
fore, the application of a more stringent process subject 
to quality assurance1 is strongly advised when recording 
a SHA in a database. 
Increasing Collaboration
Operational planning and execution will gain efficien-
cy through a methodical collaboration with informa-
tion management. As the holders of the knowledge on 
the data accuracy and relevancy that is collected, oper-
ations staff should have an active role throughout the 
cyclic information-management process, from collec-
tion needs to analysis, including data recording. With 
information management lies the responsibility to ad-
vise on how to best manage the data to properly serve 
needs, including implementation of technological sup-
port tools where appropriate (see Figure 3).
Figure 2. Linear versus dynamic approach (where informa-
tion gathering and operation adjustments are made).
For land release to become more efficient and less dangerous, operations on the ground need 
accurate information. Collaboration between information management and operational planning 
will help increase safety while working toward releasing more land. The most challenging 
aspect of land release is the identification of boundaries around contaminated areas, and using 
new information technologies will aid not only operation managers in the area, but also senior 
managers setting long-term goals.
by Aurora Martinez and Daniel Eriksson [ GICHD ]
Land-release Information  
   Management: Advocating for 
      a Collaborative Approach
and release aims to increase the efficiency of sur-
vey and clearance operations. The application of an 
 efficient land-release methodology, however, ad-
dresses more than pure operational processes. Among 
other enabling factors, information management plays a 
key role in supporting consistent and efficient decision-
making in the operational process.1 Effective operational 
decisions rely on the quality and quantity of information. 
The more reliable the information, the higher the confi-
dence in the operational decision-making process, and as 
a direct result, more efficient land-release decisions can be 
made. This relationship promotes the maximization of Non-
technical and Technical Survey approaches which heighten 
the understanding of the nature of a hazardous area. This 
basis allows clearance activities to focus on areas genuinely 
contaminated and ensures the application of the most eco-
nomical methods for land release (see Figure 1 above).
Land release is mostly considered at an operational 
task level. Nonetheless, the ultimate goal of the process 
is to release communities from mine/explosive remnants 
of war contamination. Information management should 
serve the needs of on-site operational planning and exe-
cution as much as those of the mine-action program on 
a broader scale. The latter will be mostly concerned with 
overseeing progress toward set objectives, proving ef-
ficiency of the selected methodology and confidently 
declaring communities released from mine/ERW contam-
ination. On-site operational planning, on the other hand, 
requires considerably more detailed technical data to take 
operational decisions. As is the case for any other activity, 
the information needs for land release must be carefully 
assessed before information gathering occurs in order to 
avoid recording inadequate quantities of information or 
low quality information. Effective land-release informa-
tion management should strive to provide the right infor-
mation at the right time without it being cumbersome for 
any user and should concurrently link together the needs 
for all levels of a mine-action program.
An Iterative Process
Land-release information management must over-
come considerable challenges to properly support the 
overall decision-making process. The land-release ap-
proach is defined as iterative as opposed to sequential.1 
This means that the order of the connected steps (work-
flow) designed to achieve land release can vary from case 
to case. Unlike a sequential approach, where the work-
flow follows all steps of a defined process in a linear way, 
the land-release approach entails adaptation according 
to circumstances. It is not the removal and destruction 
of mines/ERW but rather the precise identification of the 
contamination boundaries that is the most challenging 
aspect for mine-action operators.1 Efficient operational 
planning and execution depend on an iterative cyclic pro-
Figure 1. Toward better definition of the contamination 
through NTS and TS. Clearance is conducted on the DHA.
Figure 3. The inforamtion-management cycle.
L
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staff and information managers, with the technical help 
of IT specialists, perform IMSMANG configuration.4 Once 
they finish this customization in the installation phase, 
the other functionality of the system is standard. That 
functionality was primarily designed with the operations 
staff in mind. The overall objective of the IMSMANG de-
sign is to offer a tool that would open access to infor-
mation outside the information technology cell. This 
approach has given the system two benefits:
•	 The subject-matter experts, who hold the knowl-
edge of the reality that the data depicts, control 
the data quality. 
•	 High system user-friendliness through an intui-
tive interface allows users with limited comput-
er literacy to execute common tasks.
Risk-management frameworks and other models that 
determine threat or suspicion levels for land release are 
sometimes handled outside IMSMANG. Nevertheless, the 
system does not prevent the inclusion of explicit deci-
sions or solutions supplied outside the system to generate 
fine-tuning the overall land-release framework if the 
results do not meet the expected efficiency standards. 
Information management's role is ensuring the data 
collection required for specific calculations, even if op-
erational planning may not see a need for it. Recording 
“intended land use,” for example, might be of less rele-
vance for a land-release task than it can be for strategic 
management purposes and prioritization. The infor-
mation-management capacity must hence be shaped to 
properly measure all information needs and liaise with 
different components of a mine-action program. Indica-
tors can aim at measuring any of the following:
•	 Impact of the field activities should measure per-
tinence of the defined priority settings.
•	 Field-activity productivity should measure if 
the maximization of resource and asset alloca-
tion is met.
•	 Field-activity progress should measure percent-
age of accomplished work versus work left to do.
•	 Status of the defined business rules should 
measure accomplished status of the interrelat-
ed decisions. 
•	 Efficiency of the defined activities and business 
rules should measure planning costs and logic of 
the defined interrelated decisions.
Considerations for the Use of Technology 
The costs inherent to using information technology 
should be weighed against the benefits. The development 
of the Information Management System for Mine Ac-
tion Next Generation was undertaken in response to the 
needs expressed in the field. IMSMANG provides a flexible 
decision-support tool allowing tracking and monitoring 
capabilities (see Figure 6).
The system was designed to provide users with tools 
to adapt input forms and output reports in the system 
to the actual workflows in the organization. Operations 
Figure 5. Indicators can be presented in a digital dashboard for an overview of what has been done and what is left to do.
of site-specific operational planning. Therefore, it is 
strongly advised that no operational planning starts 
until operational staff with technical training perform 
an initial screening of all available information. As part 
of this revision, the given priorities will also undergo a 
technical evaluation to determine which areas warrant 
mine-action follow-up. It may happen that data sought 
for analysis was already collected. However, it may not 
have been properly extracted and may consequently not 
be visible in a compiled report. Information-management 
staff should support this initial step by filtering data, que-
rying and extracting information to help identify gaps 
(see Figure 4 above). 
This technical exercise should identify where data 
quality and quantity need improvement for operational 
planning purposes. It entails reviewing the data-collec-
tion forms, ensuring they are well designed to capture re-
liability and evidence data that builds understanding of 
the nature of the hazardous areas and the contamina-
tion type. Land-release information management must 
support the escalating system of survey activities1 it pro-
motes, which only resorts to full clearance as a last option. 
What operations staff will want to achieve through tech-
nical revision of existing data and information needs is to 
have an overview of the evidence data and to determine 
whether it is up to a satisfactory level. That level is reached 
when they are able to balance factors that raise confidence 
for releasing land without being subject to clearance and 
for appropriately applying survey approaches to areas 
with suspicion of contamination. Data collection details 
should hence aim at supporting informed decisions with-
in an operational concept.
A Non-technical Survey data-collection form, for ex-
ample, should include historical evidence provided by 
military and civil informants, physical evidence of mine 
presence and evidence from land use. Additional tech-
nical surveying will depend on the values provided by 
some of the following criteria: nature of contamination, 
asset types deployed, methodologies used, delimited sec-
tors within boundaries of a hazardous area1 and areas 
where assets were deployed. The suitability of the techni-
cal survey assets used to confirm the presence or absence 
and type of contamination require assessment of further 
technical details, such as age and condition of mines, 
burial depth of mines, soil and ground conditions, veg-
etation cover, natural obstacles, terrain and seasonal 
changes. With that information, operations staff are in 
a position to balance the performance of a given asset 
against its highest probability of finding evidence.1 The 
purpose of accurate collection and analysis of these val-
ues is to enable further evidence-based planning.2
Apart from core item categories useful for operations 
such as hazards and processes, it is equally important to 
consider auxiliary data for comprehensive operational 
planning and execution. Those data types may include 
road access, evacuation plan, medical access and infra-
structure like bridges or heliports. Auxiliary data can 
vary considerably from case to case, so keeping this list 
up-to-date is important.
Filtering Information 
A mine-action program’s senior management should 
aim to measure its land-release efficiency along with 
progress achieved toward set objectives. Senior manage-
ment should ensure maintainable dashboards for this 
purpose. In Balanced Scorecards & Operational Dash-
boards with Microsoft Excel®, Ron Person says that dash-
boards are the maps and measures that show how to 
accelerate success (see Figure 5 next page).3 
While operations staff will assure that the national-
ly defined processes and procedures meet quality stan-
dards1 on a daily basis, senior management will focus on 
operational performance and productivity through se-
lected indicators. An efficient land-release methodology 
should result in cleared areas with the highest yield of 
mines. Indicators also serve the purpose of readdressing 
priorities by the senior management.1 
Indicators are often compilations or calculations of 
available data—for instance, the total number of square 
meters matching national land-classification schemes or 
the total number of square meters of land released meet-
ing cancellation and release-of-land governing criteria. 
Upon indicators, senior management may see room for 
Figure 4. Example of polygon division into sectors (South 
Sudan).
Figure 6. Benefits of separate proprietary software should 
be weighted against the ‘all-in-one’ IMSMANG technologi-
cal advantages.
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With technological advancements in mind, the Bosnia and Herzegovina Mine Action Center 
has maintained a current and efficient mine-action information system, working through a 
variety of difficulties. BHMAC has developed a system to accommodate a growing collection 
of demining reports and maps to aid efforts to cleanse the nation of mines and other explosive 
remnants of war. 
by Zoran Grujic [ Bosnia and Herzegovina Mine Action Center ] 
The Bosnia and Herzegovina Mine  
    Action Information System 
The life and blood of a mine-action program is the information system. It is one of the most criti-cized, yet frequently used mine-action tools. The 
Bosnia and Herzegovina (BiH) mine-action information 
system program, originally called “The Database,” start-
ed in 1996. At the time, Microsoft Windows® 95 made 
networking simple and a must, but the geographic-in-
formation systems that were available created a challenge 
for information-systems teams. 
The BiH team was tasked with developing a network-
based information system that could handle scanned im-
ages. In addition, there was a need to enable standard 
database operations and provide abilities to use SQL 
statements (relational queries). Last but not least, the sys-
tem would need real GIS capabilities to make accurate, 
quality and clearly readable maps in less than 20 minutes 
from the request time. 
The data workload was described by the Annex 1A, 
Chapter 4, Parts I and II of the Dayton Peace Accords,1 
forcing former warring factions to remove minefields and 
submit their data on remaining minefields and booby 
traps. The deadline was short, so the system needed prep-
aration and full operation from Day One.
It was immediately clear that BiH had no indigenous 
resources that could cope with the problem; therefore, 
help was requested from the international community 
during the London Peace Implementation Conference.
The international community agreed to support the ef-
fort and program implementation began in March 1996. 
The U.S. Department of State funded two contractors that 
were tasked with various assignments. Infrastructure cre-
ation and staffing were assigned to RONCO Consulting 
Corporation, a leading international demining company, 
and database creation was tasked to FGM, Inc., an informa-
tion-technology company from Washington, D.C. (U.S.).
Initial Configuration
The problem had been identified; the experts were in 
place to provide staffing and infrastructure, and U.N. 
Department of Peacekeeping Operations provided the 
software. 
At the time, the database-management system was 
the U.N. preferred Borland Paradox® and the recom-
mended GIS software was MapInfo®. That software com-
bination shaped the entire Bosnia and Herzegovina 
Mine Action Information System’s existence. 
Paradox proved to be a good system for networking a 
database and the program language was simple enough 
for new database administrators/programmers to learn 
in less than a week. The database continues to use Para-
dox (version 11) today, but the program has had many 
upgrades and has evolved into a more sophisticated in-
formation system. 
The other half of the “software marriage,” MapInfo, 
proved to be an excellent tool for mapping and cartogra-
phy in general. In the beginning, the Geographical Sec-
tion General Staff of the British War Office provided a 
gazetteer, which provided basic conditions for spatial 
queries. Paradox 11 and MapInfo 10 continue to work 
well together.
Initial Challenges
According to their obligations prescribed by the Day-
ton Peace Accords, former warring factions provided 
more than 16,000 minefield reports to NATO implemen-
tation task forces. Data were entered and submitted to 
BHMAC (then known as UNMAC), together with some 
1,100 mine incident data reports also entered into the 
database and charted on GIS. The puzzle became more 
complex on a daily basis. At the time, procedures for de-
mining were mostly unclear. The peculiarity of BiH’s 
comprehensive knowledge to inform strategic decisions, 
coordination and prioritization of the high-risk tasks. The 
initial configurations performed on the system and the 
data quality itself will help fulfill the overall objective of 
efficient land release.
While IMSMANG can effectively support land-release 
information management, it should remain clear that it is 
effective management of information that is fundamental 
to support land release. 
see endnotes page 81
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Suspected Cluster-Munition Use by Pro-Qaddafi Forces
The New York Times recently reported that pro-Qaddafi forces are using cluster munitions on the civilian population in 
the city of Misrata.1 Human Rights Watch’s on-the-ground inspection discovered the use of Spanish-made MAT-120 120mm 
mortars produced in 2007, prior to Spain’s signing of the Convention on Cluster Munitions, targeting residential areas one 
kilometer away from front-line fighting.2 The mortar “opens in mid-air and releases 21 submunitions over a wide area.”2 
A further interview with ambulance drivers conducted by HRW discovered that cluster attacks occurred before 14 April 
2011.2 Despite the Libyan government’s denial of cluster-bomb use, doctors in Misrata acknowledge that patient wounds 
are consistent with cluster munitions.3 HRW describes the danger of these munitions as anti-personnel, as well as anti-
materiel, because the munitions are designed to not only hurt people but damage armored vehicles.2 Libya is not a signa-
tory of the CCM. See endnotes page 81
~Zarina Yancheva, CISR staff 
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Figure 2. Database structure, 1999–2001.
2. The Sarajevo location, which received an additional 
server for the Federation of Bosnia and Herzegovina 
Mine Action Center data
3. The BHMAC headquarters, which kept a consolidat-
ed database for the entire state 
Scanned images were also divided among these cen-
ters and program priorities were shifted from emergency 
response to planned mine action. The database needed 
to be amended accordingly. This meant that the data-
base structure became a bit more complicated, as shown 
in Figure 2 below. The blue squares represent new mod-
ules added in order to enable full application of the in-
formation system into mine action. Field activities were 
reshaped almost daily, and the well-structured database 
became the very core, not only of the information system, 
but also of mine-action activities. 
When we were unable to put something into the in-
formation system, it indicated that business logic for the 
activity in the matter was wrong. Since the system was 
designed from the ground up, implementing operational 
ideas into the information system revealed inconsisten-
cies or redundancies. The process was iterative, and as 
the project’s scope evolved, the system was developed 
according to operational needs. System changes were 
never cosmetic; if something needed to be added, it usu-
ally related to linked activities and the system’s corre-
sponding information layers. 
While we worked as the emergency-response project, 
all data were presented as dots. Several attempts were 
made to show no-risk and at-risk areas as shapes, but 
the accuracy of reports was simply too low to produce 
maps that were current and not misleading. Raster maps 
used (Scale 1:50,000) were no longer detailed enough, so 
we shifted to 1:25,000 scaled maps. Cadastral mapping, 
showing the boundaries of land parcels within a given 
region, was also introduced at that time, but since Ca-
dastral maps were so accurate, we were unable to register 
images properly and were unable to correlate the maps 
with the vector data we had at the time. 
Between 2000 and 2003, the International Trust Fund 
for Demining and Mine Victims Assistance, with sup-
port from the European Commission and U.S. Depart-
contamination—scattered, small, irregularly shaped 
minefields; single mines and well-organized minefields 
in areas where terrain allowed—set a new challenge not 
only for the information department but also for those in-
volved in demining operations.
In October 1996, the first meeting on humanitarian-
demining standards took place in Copenhagen, Denmark. 
Therefore, we were absolutely and totally free to make all 
possible mistakes—and we made most of them. 
Centralization
The information system’s initial structure was creat-
ed primarily around minefield data and incident data. As 
program development progressed, the database became 
more complicated. 
The database was centralized. The entire data-entry 
process was completed and housed in Sarajevo headquar-
ters on 10 networked computers. The server ran on the 
Windows NT® 3.5 operating system—the best that was 
available at the time. 
Initial construction as of August 1997 can be described 
with the few squares and lines as shown above in Figure 1. 
In the beginning, the idea was to stress simplicity of struc-
ture; the entire system was actually a tasking mechanism, 
using minefield reports and incident data to determine 
where to demine and what basic abilities were needed to 
enter demined areas. A lot of modules added later were 
not even conceived when it was first constructed.
A request for action initiated the process. At that 
time, the program was based on emergency response; 
therefore, exceptional request tracking and the ability 
to respond quickly was essential. The system used con-
tamination information (minefield and incident data), 
and a General Survey was the main action. Following 
the assessment, the task order was issued and clearance 
was completed. All these aspects were also presentable 
on maps. 
As soon as demining activities started, a dilemma 
appeared. Geographic Section General Staff maps Series 
M709 in 1:50,000 scale were up-to-date but useless, as 
they were not available to the warring factions during 
the conflict. As a result, ground features referenced on 
minefield reports were not identically described. In addi-
tion, the elevation points did not have the same heights 
as shown on maps used during the conflict. The only so-
lution was scanning all Yugoslavian Army maps and reg-
istering them as future reference material. Consequently, 
the first and the most important lesson learned was that 
information systems must be able to use the same raster 
backdrops as the military forces use during the conflict. 
Expanding Statewide
After 1998, the information system and all assets for 
demining activities at the state level was handed over to 
BiH national authorities. Foremost was the request for the 
necessary decentralization of the system. As a result, the 
system was split between the following three locations:
1. The Mine Action Centre of Republic of Srpska, 
which began keeping data for its territory
Figure 1. First version of BHMAC’s data structure.
A network rack containing equpment. 
All photos and graphics courtesy of the author.
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reporting since differential GPS is in effect. 
•	 All other maps are now used for planning and wider 
area analysis. 
The Program’s Future
The BHMAC program has evolved to a point that real-
time database management is needed. That said, Paradox 
struggles to meet the current demands. MapInfo might 
also have difficulties processing a huge data amount 
through a complex network. Therefore, retiring the old 
software combination and upgrading to a new database 
system is necessary. Figure 4 shows the new information-
system structure. The system uses an Oracle® application 
using a custom-made GIS application. The initial activi-
ties began in March 2009, and the system is currently in 
its final development phase. 
The database relations and data complexity will re-
main much the same as they were. Mapping backdrops 
will be preserved, and a new layer of data, utilizing full 
vector coverage at 1:25,000 scale, will be implemented. 
The system will use digital elevation data, making 3-D 
mapping possible. MapInfo will remain the main carto-
graphic software, and the entire interface will be Inter-
net-accessible, keeping data security in mind. 
Currently, the system is in its final deployment phase, 
and expected implementation is sometime during this 
demining season. 
Last but not Least
Developing a mine-action information system is not 
just about data, but is also a teaching endeavor. During 
the last 15 years, BHMAC’s information department has 
hired people to fill several new positions, including a U.N. 
database developer, chief of operations in Srbija, chief of 
logistics at BHMAC, chief of operations at BHMAC, Mi-
crosoft-certified trainers, and databank analysts, etc. 
This benefit of the BHMAC Information System is, 
by my opinion, equally important and definitely warms 
my heart. 
See endnotes page 82
Figure 4. Future structure of BHMAC Information System.
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ment of State, implemented the GIS for Mine Action in 
South-East Europe project which provided low-resolution 
data of the entire region (including BiH), ortophoto of 
high priority minefields, and new hardware and software 
equipment. The GIS project also trained BHMAC staff 
in information technology, image processing, and other 
competencies in order to improve their planning, imple-
mentation and monitoring of mine actions. 
When the Japanese government provided a donation of 
equipment to BHMAC on 2 March 2001, the differential 
global-positioning service was introduced and accuracy 
of less than 10 centimeters (3.94 inches) (that is, allow-
ing for more accurate measurements) was achievable. This 
provided a basis to begin developing a system to trace ac-
tivities in the field and to show and keep data accurately, 
exactly as it was taken from the field. At the same time, the 
state showed increased interest in our data. On the posi-
tive side, our reports became a prerequisite for reconstruc-
tion projects. More negatively, however, a number of court 
cases were demanding accurate historical data. The sys-
tem had to be improved once more. 
Added Capabilities
New requests included records and mechanical tools 
for deminers’ accreditation and mine-risk education ac-
tivities. In addition, some requests were made to record 
data not directly connected to mine action. We were asked 
to take care of some logistical and human resources is-
sues as well. 
Donors’ interest began to decrease, and public rela-
tions activities soon demanded a Web presence for the 
mine-action center. In November 2000, the BHMAC 
website was developed3 using HTML coding, the most 
up-to-date way (at the time) to create websites. The BH-
MAC servers hosted and updated the site. Figure 3 below 
shows the information-system structure at that time.
The system’s previous generation is shown within the 
rounded square in Figure 3. All system elements are in-
teracting; the database is level 3 normalized, meaning the 
database’s logical design has been improved to avoid data 
duplication. Yet again, data modeling proved to be the 
cutting edge of the system. Procedures were then amend-
ed as needed once the basic layout was constructed. As a 
result, the information system followed thereafter.
Slowly but surely the system grew and became more 
complex. At this stage, the system was comprised of 
around 450 tables, 250 forms and more than 400 re-
ports. The mapping function contained BiH 1:1,000,000, 
1:300,000, 1:200,000, 1:100,000, 1:50,000 Defense Map-
ping Agency, 1:50,000 Yugoslav People’s Army (JNA), 
1:25,000 JNA and targeted areas 1:10,000, 1:5,000, 1:2,500 
and 1:1,000. The system contains vector data describing 
all aspects of mine-action activities in BiH. 
At this time, the system network was also improved. 
In the beginning, Sarajevo headquarters was connected 
to the Internet at 128/128 KB speed. In Phase 2, the net-
work speed was increased to 1 MB/1 MB and regional of-
fices were connected to the Internet at a lower speed. In 
Phase 3, all regional offices were connected to a virtual 
private network using Cisco® ASA, and the data were up-
dated daily. Current performances are as follows:
•	 Sarajevo and Banja Luka nodes are in full replica-
tion and updated daily. 
•	 Regional offices, excluding Banja Luka and Saraje-
vo, are updated daily or on demand. 
•	 All locations have wired network 100 Base-T and In-
ternet access 24 hours a day, seven days a week. 
•	 Differential GPS is the standard measuring/report-
ing tool. Points acquired are downloaded into the 
system so that nothing has to be hand typed; there-
fore, errors are minimal.
•	 Cadastral mapping is the standard backdrop for 
Figure 3. Data structure after 2001.
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Since MRE aims to increase awareness about the dan-
gers and risks of entering a SHA, most people will not 
readily admit to entering a SHA (even under economic 
necessity). Few people want to admit to taking these risks 
and facing the stigma of being foolhardy as well as des-
perately poor. However, by soliciting information about 
both activities and hazards, the MMRM allows for more 
detailed and possibly more honest responses from the lo-
cal population. 
The photos depict examples the overlays for one lo-
cation were drawn. The layers in this case are as follows:
1.  Infrastructure and meeting places (black)
2. Key agricultural land (green)
3. Water sources (blue)
4. Paths hunters use (purple)
5. Areas local people consider to be hazardous (red)
6. Areas already cleared (blue) 
Even if the underlying map is not completely accu-
rate, the same map is used for each of the overlays (see 
Figure 1 above).
Analyzing the Results
Once the maps are drawn, combining the transpar-
ent layers is done by laying them on top of each other. 
Holding them up to a light source allows the user to see 
through several layers at once. It is immediately obvious 
where human activities and hazards intersect, and which 
groups or livelihoods within the community are most af-
fected. This information can be compared with official 
data, and then further used to pinpoint SHAs and priori-
tize clearance.
The real breakthrough happens when a group of 
people, both locals and experts, discuss details of the 
map together. Putting location data into words can 
Figure 1. The MRMM process.
This article discusses the issues and benefits involved in attaining information on local areas 
containing explosive remnants of war through the local population that use these areas, a 
process called direct mapping. Once collected, data is used to discern which areas, based 
on the local population’s activities, deserve the highest clearance priorities. This process is 
described through in-depth analysis of the steps involved.
by Russell Gasser [ Humanitarian Technology Consulting Ltd. ], and Goran Kneževic’ and  
Michael Carrier [ Handicap International ]
Mine Risk Management by Mapping
andmines and unexploded ordnance make life dif-
ficult for people living in contaminated areas—not 
only in terms of the risk of injury or death, but in 
terms of the negative economic, social and devel-
opment impacts. Mines may obstruct land needed for 
grazing animals. Children may not receive an education 
because the road on which their bus must travel may con-
tain mines. Visiting the neighbors may involve a long de-
tour to avoid a path suspected to be contaminated with 
mines. In colder climates, wood for winter fuel may be 
unavailable due to a mine-contaminated forest. 
Mine clearance is also expensive, slow and can take 
years to complete. People in affected areas often suf-
fer while waiting for clearance. When they cannot use 
land, roads and services, family income is reduced, and 
many development organizations will not begin projects 
that would improve employment and family income un-
til land is cleared. In desperation, people start to use sus-
pected-hazardous areas or are forced to leave the area 
and continue life as refugees.
Mine Risk Management by Mapping
Impact-assessment methods have been used to help 
define risk and prioritize demining but have not usual-
ly been quick, intuitive or easy. Mine Risk Management 
by Mapping is a simple and effective solution shown to 
work alongside existing survey methods used to gather 
local information. Adriana Moreno and Russell Gasser 
initially developed the direct mapping method for the 
Colombia Landmine Impact Survey in 2009, and Rus-
sell Gasser and Goran Knežević later adapted it to Mine 
Risk Management by Mapping in Bosnia and Herzegov-
ina (BiH) in 2010. The method’s first field trials were suc-
cessful, far exceeding expectations in Colombia and in 
BiH. The technique fits well with the use of Geograph-
ic Information Systems but can also be used as a stand-
alone method.
Identifying the Risk
Mine-risk management starts by defining risk as 
the combination of an ERW hazard and human activi-
ty (although there are other definitions of risk, Mine Risk 
Management by Mapping employs this one). Risk can be 
controlled by reducing the hazard (demining) or modify-
ing the activity (clearly marking/fencing SHAs and using 
mine-risk education to prevent locals from entering known 
hazardous areas). Combining hazard and activity manage-
ment can be effective, especially if mine clearance will take 
several years to complete. Any measures that improve the 
enforced co-existence of people and mines can have a sig-
nificant positive effect on the quality of life of local people 
and reduce the risks they take.
Gathering the Data
MRMM is easy to implement, as it requires only a 
map, transparent overlays and marker pens. Basically, 
it is a pen-and-paper extension of a multi-layer GIS. A 
map of the local area is overlaid with a sheet of transpar-
ent plastic. The map can be a quality sketch or, if possible, 
an ordinary large-scale map. The process, however, re-
lies heavily on the local population's ability to understand 
maps, and instruction on how to read a map may be nec-
essary. A marker-pen is used to draw human activities, 
such as the paths that locals use and the frequency of use 
(daily, weekly, monthly, etc.). The transparent overlay is 
then changed and hazards are drawn on the other layers, 
such as the location of SHAs and unexploded ordnance, 
including all areas known to local people.
L
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Clear, objective criteria can be established by the 
mine-action center in consultation with local communi-
ties before the MRMM process begins to prioritize which 
areas should be cleared first. For example, a SHA located 
near a path used by children, or an area of land in a SHA 
that is needed for more than one essential activity (e.g., 
grazing land with a water source) could be determined to 
be a top clearance priority. Local needs affect this priori-
tization, taking into account inputs from technical de-
mining experts, development specialists and above all, 
locals. If this is done before the mapping exercise, sub-
jective views about importance and, in some areas, local 
influence or favoritism can be reduced. The map overlays 
will show where the high-priority activities are taking 
place in an unequivocal and objective way. 
Summary
MRMM provides a useful method for attaining SHA 
information from the local populace. The process relies 
heavily upon the locals’ ability to grasp the concept of 
a map; however, trials conducted in Colombia and par-
ticularly in BiH were highly successful. Identifying local 
activities within SHAs facilitates a risk analysis, signifi-
cantly improving the success of clearance prioritization. 
With this data, ERW-affected areas are easily identified 
through methods compatible with standard GIS systems, 
providing essential information to those tasked with dis-
cerning clearance priorities. 
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be difficult and often makes people uncomfortable. In 
a post-war community where inter-communal relations 
are still sensitive, writing and signing a document that 
will be handed over to the local or national authorities 
is often perceived as a threatening activity. However, 
standing around a map and drawing lines and areas on 
an overlay usually starts a free-flow of information and 
opinions. This exchange can include controversial or 
sensitive information, including areas officially mined 
but considered safe by locals, areas where unofficial and 
unauthorized mine clearance has taken place, or areas 
that contain mines despite being officially considered 
safe. These areas need further verification by a Techni-
cal Survey process and the resulting status of each area 
should be publicized to the local people.
In BiH we found that the people quickly became en-
gaged in the process after a few minutes of explanation. 
The images above are the result of the MRMM process in 
BiH. Simply defining the problem does not resolve the is-
sue, but it does provide a firm foundation for the next steps.
Prioritizing the Clearance
By identifying the economic activities leading to 
high-risk behavior, development organizations have in-
formation regarding best practices to help locals reduce 
risk and survive the long wait for clearance completion. 
This is instrumental in the process of linking mine action 
and development.
In terms of planning and implementing clearance, 
the next step is to use the MRMM together with in-
formation from the national mine-action center, the 
municipality, and other analyses to produce a demin-
ing-prioritization map that can be used to create a de-
mining task list. The process uses the same conceptual 
model of a multi-layer map and can be easily imple-
mented on a widely used and well-known GIS, such as 
MapInfo® or ArcView. The diagram shows how the pri-
oritization stage brings the information together. When 
used correctly, this is an example of the multi-layer 
method, effectively combining a variety of information 
into a single coherent view. 
Image 1 (top left). Infrastructure and meeting places (black). 
Image 2 (top right). Key agricultural land (green) and water sources (blue). 
Image 3 (bottom left). Paths used by hunters (purple). 
Image 4. (bottom right). Areas local people consider to be hazardous (red) and areas already cleared (blue).
Dragan Okuka (on left), Mine-risk-education certified mem-
ber of the hunter’s organization "Prepelica," with people of 
the village of Pocrnje, Municipality Berkovic’i, Bosnia and 
Herzegovina, during the risk-mapping process.
All graphics courtesy of Goran Kneževic’.
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of all land in the province is contaminated with ERW. Until re-
cently, only a small amount of verifiable information and data 
analysis had been conducted regarding the ERW situation and 
humanitarian mine-action operations throughout Vietnam.
Research Methodology of ERW-affected Victims
A cross-section of the targeted population using descrip-
tive research was conducted among ERW victims in nine dis-
tricts (including one town) of Quang Tri province. The goal of 
our "Knowledge, Attitudes, Practices and Beliefs" survey was 
to gain information about the knowledge, attitude, practices 
and beliefs of these victims and their family members to deter-
mine if they comprehend the means to avoid and prevent ac-
cidents caused by ERW. The reference population for the study 
was the human population of Vietnam. The study sample was 
selected from families in Quang Tri province that were ex-
posed to ERW accidents from 1975 until the end of 2010.
The study was carried out as a household survey with a 
cross-section design. The identification of landmine/unexplod-
ed ordnance victims was done through a reduction process. 
First, the public head of all villages provided the study commit-
tee with lists of all deaths and injuries that occurred during the 
study period. This village data was then cross-checked with data 
from the local health center, and then was scrutinized through 
direct interviews in which investigators contacted each of the 
listed families as well as their neighbors. The study sample was 
then selected from this pool of known casualties.
Methodology in KAPB Survey
In 2010, the Vietnamese nongovernmental organization 
Project RENEW, with the provincial Department of Health 
in Quang Tri, conducted a cross-sectional epidemiological 
KAPB study in order to describe the incidence and risk fac-
tors in ERW accidents in the province. The required sample 
size for the KAPB study was calculated by the following for-
mula where n = sample size, α = significance level at 0.05, Z = 
1.96, d = expected preciseness at 0.014 and P = 0.5. This gives a 
sample size estimate of 4,900 study units. With the provisional 
alternative of an additional 5 percent, at least a total of 5,100 
subjects were required for the study.
The research subjects were then selected among the ver-
ified casualty population by purposive sampling in all 10 
districts of Quang Tri province using the method of accumu-
lating population, iterated addition and division into 30 ran-
dom groups. All research subjects were family members who 
were at least seven years old and could answer the contents 
of a predefined questionnaire. In each district, the method 
of selecting the probability sample relevant to the population 
at random was used. Each random group had at least 170 re-
search subjects (5,100 divided by 30 equaled 170 for each ran-
dom group). This formula can be used for calculating sample 
size: n=A2(1-a/2) P(1-P)/d2
The investigators were all university graduates who were 
experienced medical staff. The KAPB data was collected by 
structured interviews at familieś  homes with facilitation of 
Table 1: Total mine and ERW casualties, including fatalities, for the period of 1975–2010 in the 10 districts of Quang Tri province.
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The American-Vietnam War caused lasting and tragic con-sequences to the land and the 
people in Vietnam. Explosive-remnants-
of-war contamination remains one of 
the country’s most severe problems, im-
peding socioeconomic development, 
threatening people’s lives and safety and 
damaging the environment. According 
to figures from Vietnam’s Ministry of 
Defense’s Technology Centre for Bomb 
and Mine Disposal, U.S. military forc-
es deployed 15 million tons of bombs 
and landmines, shells and other weap-
ons during the war in Vietnam—three 
times the amount used in the Amer-
ican-Korean War.1 The U.S. Depart-
ment of Defense estimates that about 10 
percent of this ordnance did not deto-
nate as designed; there are hundreds of 
thousands of tons of ERW, landmines 
and other lethal weapons still scattered 
across Vietnam.2
More than 35 years after the war, 
Vietnamese citizens, especially those in 
Quang Tri province, are still threatened 
by these ERW, which not only endanger 
the living and working conditions of the 
people, but also hinders community de-
velopment efforts. Approximately 1.18 
percent of the Quang Tri province’s pop-
ulation has been victimized by ERW in-
cidents and approximately 83.8 percent 
An administrative map of Quang Tri province. The orange band indicates the former De-
militarized Zone, which divided Vietnam into two parts during the American-Vietnam War 
(1954–75). 
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Figure 2: Total number of ERW casualties, including fatalities, for five-year periods from 
1975–2010. There is a reduction in the number of injuries and deaths over time.
dren, teenagers and middle-aged adults. 
Victims under 36 years of age constitut-
ed 80 percent of total casualty numbers, 
and those younger than 20 years of age 
made up 46 percent of the total. Gender 
was also skewed, as male victims com-
prised 83 percent of victims, despite the 
fact that the study population was quite 
balanced in terms of gender (50.4 percent 
female, 49.6 percent male). The suspect-
ed reason is that accidents are mainly 
related to outdoor income-generating 
activities such as farming (38 percent), 
collecting scrap metal (11.4 percent), 
herding cattle (8.3 percent) and tamper-
ing with ERW (6.3 percent).
The problem mainly affects the poor 
groups of the population. Out of all af-
fected households, 72 percent earned 
less than US$130 per year as compared 
to the average per capita income in 
Quang Tri province of approximately 
$330 per year (2005 estimate).4 The au-
thors found that people with less income 
take greater risks to earn more and often 
go into contaminated areas even if they 
know ERW are present.
More than half the informants said 
they encountered ERW at least once a 
year. One in every nine participants said 
they encountered ERW monthly, one in 
every 30 encountered ERW weekly and 
one in every 37 people (4 percent) said 
they saw ERW daily. They reported that 
92.7 percent of incident sites were not 
marked with an ERW warning sign.
Conclusion
The study illustrates that 1 percent 
of the population suffers from ERW ac-
cidents involving unexploded cluster 
munitions. As late as 2004, Quang Tri 
province alone reported higher casual-
ty numbers than country counts from 
most other mine- and UXO-contaminat-
ed countries. Mine and UXO injuries are 
severe and have higher mortality rates 
than other types of trauma. The problem 
mainly affects low-income households in 
remote rural areas. Efforts to neutralize 
the effect of ERW in Quang Tri province 
include risk education, victim assistance 
and ERW clearance. The capacity of 
these projects depends on available fund-
ing; however, we are appealing fund-
ing resources, so that we may establish 
a mine-action coordination entity in the 
province to continue the aforementioned 
activities. We recommend that ERW-risk 
education programs take into account 
the epidemiological findings when de-
signing future campaigns in order to tar-
get high-risk areas and activities.  
See endnotes page 82
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Figure 1: Total number of casualties, including fatalities, for the period of 1975–2010 in the 
10 districts of Quang Tri province.
local guides and interpreters. To ensure 
preciseness and uniformity of the data, 
the research committee trained the team 
of investigators using the questionnaire 
before the interviews were conducted. 
In cases involving fatalities, data was 
collected from family members and/or 
survivors from the same accident.
The study was approved by the 
Quang Tri People’s Committee. Any 
interviewee who refused to answer the 
questionnaire was excluded. As 5,100 
questionnaires provided sufficient data, 
we included all for the study research 
in addition to 7,075 cumulative ERW 
victims. Data were processed by using 
Confident Interval Analysis software, 
version 1.2. Proportion was expressed 
with a 95-percent Confident Interval.
After collected forms were trans-
ferred to the Quang Tri Department of 
Health, the research team checked all 
information and concluded that there 
were 7,075 accident victims since the 
war ended (1975–2010), comprising 1.18 
percent of the provincial population (95 
percent CI 1.07–1.12) , including 2,635 
deaths accounting for 37.2 percent (95 
percent CI 36.2–38.4) and 4,435 in-
juries. As a cross-sectional study, we 
could not collect the actual number of 
casualties in each community; howev-
er, this study may be representative of 
the whole province. ERW constitute 
the main problem; more than 90 per-
cent of the casualties were ERW-relat-
ed, and only 9.8 percent of casualties 
were caused by landmines. Cluster mu-
nitions and M-79 rifle grenades were 
the most common types of weapons 
involved in ERW accidents, account-
ing for 44 percent and 13 percent of all 
ERW accidents, respectively.
The legacy of war has put a heavy 
burden on the population. The overall 
mortality rate in ERW accidents during 
the study period was 37.2 percent (95 
percent CI 36.2–38.4). There were no 
significant variations in trauma mor-
tality rates between the study districts 
(see Table 1 on the previous page and 
Figure 1 above). Reliable data on every 
ERW-related accident within the prov-
ince was not available, some victims 
had moved away from the province or 
were only visitors when their accident 
happened. In 2005, the death rate from 
ERW in Quang Tri was 37 percent, 
which was much higher than the death 
rate from all other types of accidents.3
There was a significant decrease in 
annual incidence rates during the study 
period (see Figure 2 on the next page). 
During the last five-year period, an av-
erage of 25 people were involved in ERW 
accidents in the province per year. Still, 
this number is relatively high in compar-
ison with other affected countries.
Quang Tri province witnessed some 
of the most severe fighting of the war. As 
a result, UXO clearance programs have 
been concentrated in this area. ERW ca-
sualties were found in all districts of the 
province. The three districts with the 
highest number of ERW casualties were 
Trieu Phong (1,297 casualties), Hai Lang 
(1,124) and Huong Hoa (1,103) respec-
tively. It should be noted that Trieu Phong 
and Hai Lang are the two most populous 
districts in Quang Tri province.
In the first five years after the war 
(1975–79), ERW accidents caused 3,193 
casualties, accounting for 46.1 percent 
of the total number of victims since 
1975. The number of casualties was re-
duced significantly in the next five years 
(1980–84) to 983, accounting for 14.2 
percent of the total figure. Since 1990, 
the number of annual ERW casualties 
has generally been on the decline.
In 2000–10, Quang Tri province 
began cooperating with international 
NGOs in neutralizing ERW, and as a re-
sult, the average number of annual vic-
tims has fallen to 38, a reduction of 81 
percent in comparison with the average 
figure for the 1975–2010 period.
When we review the data, the geo-
graphical skew is confirmed when we 
look at ethnicity. For instance, most eth-
nic minorities (Van Kieu and Paco) live 
in mountainous areas, especially in Hu-
ong Hoa and Dakrong districts, which 
were sites of fierce battles, military bas-
es and heavy U.S. bombing of the Ho 
Chi Minh Trail. While ethnic minority 
groups comprise only 7.9 percent of the 
province total, this subsample accounts 
for 16.6 percent of all ERW casualties 
that occurred during the study period.
The victims belonged to all age 
groups, but the vast majority were chil-
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ties by enabling them to freely exercise their right to decide 
on the design, implementation and evaluation of their own 
development programs. The project further requires meet-
ing community-development needs by providing social 
and economic infrastructure and services. Overall, inter-
ventions are characterized by promoting bottom-up gover-
nance development and building local-government capacity 
to take over the function and responsibility of helping com-
munities help themselves.
Tangible Benefits
A tangible benefit of Somalia’s Community Safety project 
is the reduction in target-community conflicts, while another 
and important tangible benefit of the Community Driven Re-
covery and Development project is the visible reconstruction 
achieved through community cooperation. The increased in-
come, new infrastructures or renewed social services have 
provided immediate affirmation of the benefits of peace and 
stability in the Puntland, Somaliland and Southcentral So-
malia communities.
The Cost of Armed Violence
The human and economic costs of armed violence are tre-
mendous. In Somalia, the continued armed conflict has led 
to the forced displacement of hundreds of thousands of fami-
lies, with the social capital eroded and the infrastructure de-
stroyed. Instability is to a large extent impeding investment 
in reconstruction and reconciliation.
Somalia’s situation clearly demonstrates how armed vio-
lence undermines development and underdevelopment fuels 
armed violence. As a result of the past two decades of conflict, 
Somalia is characterized by significant population displace-
ment, widespread societal fragmentation, extremely high 
levels of food insecurity, erosion of the rule of law, massive 
proliferation of small arms and light weapons, and the build-
up of armament and ammunition stockpiles.
Displacement 
According to the United Nations Refugee Agency data, the 
number of displaced Somalis is more than 2.1 million.1 While 
the vast majority of displacement consists of people fleeing 
Women on their way to meeting. Involving women in the development of community safety plans is a key priority.
Community Safety in Somalia
by Rasmus Stuhr Jakobsen [ Danish Demining Group ]
Danish Demining Group is introducing new ways of working with conflict-affected populations in 
fragile parts of Somalia to pave the way for stabilization by enhancing community safety and improv-
ing livelihoods. Through a joint effort with the Danish Refugee Council, DDG strives to increase de-
velopment and stability in violence-prone regions of Somalia using a community-driven, grassroots 
approach. This approach allows communities to work together on reconstruction projects as well as 
intervention strategies aimed at reducing violent behavior.  
Somalia may be considered one of the longest standing failed states in the world. Two decades of intermittent but fierce conflict, widespread societal fragmentation, 
climactic hazards, massive displacement and questionable in-
ternational interventions have left Somalis in a dire situation. 
As one of the three poorest countries in the world, Somalia 
continues to be ravaged by civil war.
Through joint interventions and the synchronization of 
efforts, the Danish Refugee Council and its demining unit, 
Danish Demining Group, strive to create new ways of work-
ing in an unstable and volatile environment. DRC and DDG 
strongly believe Somalia needs support for local capacities to 
enhance community safety and strengthen protection and 
livelihood opportunities in order to stabilize the region and 
improve the quality of life for Somalis.
Joint Intervention
The DRC/DDG joint strategy in Somalia encompasses 
and integrates a number of projects implemented in line with 
overall aims toward paving the way for stabilization and de-
velopment. The DRC’s Community Driven Recovery and De-
velopment project focuses on service-delivery enhancement 
and bottom-up governance. Secondly, the DRC’s approach 
encompasses a number of livelihoods and protection activi-
ties. Lastly, DDG’s Community Safety project aims to reduce 
threats to human security through comprehensive communi-
ty-driven programming.
Community Safety
The Community Safety project goal is to strengthen the 
communities’ capacity to resist pressures and to prevent and 
resolve behaviors which contribute to violent conf lict. With 
a mix of quick impact and long-term impact interventions, 
the Community Safety project comprises interventions at all 
societal levels. It is aimed at those affected by armed vi-
olence, as well as the perpetrators of armed violence, the 
instruments used to commit violence, and the wider insti-
tutional and cultural environment that enables or protects 
against violence. 
This comprehensive approach emphasizes participatory 
visioning, planning and implementation, as well as focuses 
at the grassroots level on bringing members of a community 
together to identify and develop solutions to their problems.
Recovery and Development
Service-delivery enhancement and bottom-up gover-
nance are at the heart of the Community Driven Recovery 
and Development project. The project’s goal is to contribute 
to the improvement of livelihoods in local Somali commu-
nities. Specifically, the project aims to empower communi-
Preparing for the demolition of ERW in Somalia. Community 
safety is a priority for the Danish Demining Group. 
 All photos courtesy of  Peter Müller.
28
The Journal of Conventional Weapons Destruction, Vol. 15, Iss. 2 [2011], Art. 1
https://commons.lib.jmu.edu/cisr-journal/vol15/iss2/1
56         notes from the field | the journal of ERW and mine action | summer 2011 | 15.2 15.2 | summer 2011 | the journal of ERW and mine action | notes from the field         57
Land Rights in Mine-affected  
    Countries 
by Jon Unruh [ McGill University ], Gabrielle Chaizy [ DRC United Nations Mine Action Centre ]  
and Sharmala Naidoo [ GICHD ]
Land rights in conflict and post-conflict environments is an increasing area of concern within humani-
tarian and development communities. When conflicts end, land rights may be threatened, especially 
for women, subsistence farmers and other marginalized populations. Secure land rights are, there-
fore, a critical issue for humanitarian response, sustainable peace-building and longer-term economic 
recovery, particularly in countries where agriculture is key to livelihoods. While mine-action activities 
such as priority-setting, survey and clearance bring mine-action organizations into direct contact with 
land-rights issues, most tend to avoid these issues. This article looks at how mine-action organiza-
tions can better address land issues. 
Mother and child beneficiaries, Iraq.
Photo courtesy of Vera Bohle.
In 2010, the Geneva International Centre for Humanitar-ian Demining commissioned research to examine land-rights issues in several mine-affected countries, including 
Afghanistan, Angola, Bosnia and Herzegovina, Cambodia, 
Sri Lanka, South Sudan and Yemen, and how mine-action 
organizations handle these issues. This article describes the 
findings of GICHD’s research1 and provides practical guid-
ance for mine-action organizations on how to “do no harm” 
and address the land issues they commonly encounter.
This study utilized various methodologies for collecting 
qualitative data, such as interviewing land-rights and mine-
action experts, and studying relevant literature about land-
rights issues. As such, it did not collect statistical data and 
reports no quantitative data. The study’s purpose was instead 
to determine practical ways to engage in land-rights issues by 
examining specific cases in the field.
Land Rights in Conflict-affected Contexts
Land and property issues are often a central feature of civil 
wars. Violence, displacement, property destruction, military 
capture and loss of territory, pervasive food insecurity and the 
breakdown of land and property-administration systems sig-
nificantly change relationships between people, land use, pro-
duction systems and population patterns. During a war, the 
state's land and property-administration system can be crip-
pled and rules can become unenforceable.
Once the violence ends, displaced persons often seek to 
reestablish their homes and livelihoods, creating a surge of 
land and property problems. Depending on the size of the 
displaced population and the duration of displacement and 
conflict, these issues can quickly become critical in post-war 
recovery. The reestablishment of ownership and the use-and-
access rights to land after a war ends is often very difficult 
when people try to reclaim what they lost. Failure to effec-
tively address these problems can set the scene for renewed 
armed confrontation. 
Land-rights Issues and Mine-action Organizations
Landmines and explosive remnants of war leave a distinct 
imprint on post-war landscapes. Because they deny access to 
key resources, mines/ERW tend to exacerbate land and prop-
erty issues. Communities are forced to adapt to new scarci-
Developing a community safety plan facilitated by DDG employees.
Rasmus Stuhr Jakobsen is Head of 
Danish Demining Group, the Danish 
Refugee Council’s mine-action unit. 
Prior to joining DDG, he worked with 
the Red Cross and the United Na-
tions primarily in disaster manage-
ment. He has been posted in Italy, 
Serbia, South Africa and Uganda. 
Rasmus Stuhr Jakobsen
Head of Danish Demining Group
Danish Demining Group
Borgergade 10, 3 - 1300 





the direct effects of conflict violence, a 
growing number of Somalis are also af-
fected by the secondary effects of con-
flict, which include breakdown of the 
economy, failure of state services and 
ultimately reduced state and communi-
ty-coping mechanisms against hazards 
or shocks. For example, drought has 
now become a significant cause of dis-
placement. Those affected suffer from 
lack of state services, but also limit-
ed international services such as food-
aid distribution, development aid and 
physical-security enforcement.
Bleak Outlook
In the Southcentral region of Somalia, 
there is no sign that conflict will decrease. 
Instead, with the growth of splinter op-
position groups and the stalled peace 
process, the outlook is bleak. Somalia is 
at war and it appears that it will be so for 
the foreseeable future.
Even though the autonomous 
Northern region of Puntland is less 
volatile than Southcentral Somalia, 
Puntland is experiencing a rise in in-
security and political tension. At its 
roots are poor governance, weapons 
proliferation and a collapse of the in-
tra-clan cohesion.
Also in the north, Somaliland is 
still vulnerable to armed violence and 
negative external pressures. Politi-
cal disputes, clan-based politics and 
resource conf licts are rising. Fur-
thermore, the continuing violence in 
Southcentral Somalia has led to an in-
f lux of displaced people that the region 
is ill-equipped to handle. 
See endnotes page 82
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an NGO can direct which areas they be-
lieve a mine-action organization should 
focus on clearing first, i.e., communities 
that are the most vulnerable and have 
the worst contaminated land. However, 
when the land is released, the demining 
group has little power over who receives 
the land.
One way governments, such as Af-
ghanistan, South Sudan and Yemen, han-
dle disputed land is to continue to list it 
as inaccessible to all disputing parties fol-
lowing clearance. Many individuals who 
find this land valuable and indispensible 
to their livelihood will wait indefinitely 
for its release. Others may knowingly take 
risks and use the land prior to approval. 
Some may even use/grab land that doesn’t 
belong to them.
Yet releasing this land, without secur-
ing sustainable and peaceful solutions 
between the disputing parties on its man-
agement and use, can quickly lead to re-
newed conflict and violence. 
Yet releasing this land, without secur-
ing sustainable and peaceful solutions 
between the disputing parties on its man-
agement and use, can quickly lead to re-
newed conflict and violence. 
Neutrality versus “do no harm.” 
In many instances, mine-action orga-
nizations have refused to play a role in 
the resolution of land disputes, claim-
ing neutrality. However, this desire to 
remain disengaged from land politics 
can open the door for post-clearance 
conflict and can expose mine-action 
organizations to aggression from lo-
cal parties. Local actors often perceive 
mine-action organizations as distinctly 
political, especially when mines/ERW 
are cleared from disputed areas. In re-
sponse to these potential risks, mine-
action organizations in Afghanistan 
have developed engagement criteria 
which stipulate that land disputes must 
be adequately resolved before they begin 
to clear contaminated land. While they 
do not take an active role in the resolu-
tion of the disputes or the development 
of new land-management systems, they 
try to ensure that tensions will not in-
crease because of the release of previ-
ously hazardous or suspected-hazardous 
areas. This approach reduces the poten-
tial harm that may come from land re-
leased through survey and clearance. 
Prioritizing which areas to clear first 
can be a “minefield.” Priority-setting 
can affect land rights and land disputes. 
In conflict and immediate post-conflict 
contexts, the first priority is road clear-
ance in order to facilitate humanitarian 
and peacekeeping access. Another priori-
ty is access to residential areas, in order to 
support the return and resettlement of in-
ternally displaced persons and refugees. 
Agricultural land is typically cleared after 
roads and residential locations. Howev-
er, because land may be contaminated in 
different parts of a country, the focus on 
clearing residential land first may mean 
that agricultural land is cleared long after 
residential areas. As a result, in countries 
like Sri Lanka, few civilians who return 
are able to farm and instead rely on hu-
manitarian support or encroach on un-
contaminated land belonging to someone 
else to meet their agricultural and food-
security needs. 
Information sharing and transpar-
ency. Adequate communication about 
the status of contaminated and released 
land can have a significant impact on af-
fected communities. If land is released, 
and insufficient information is provided 
to local communities about the status 
of their land, many civilians are un-
likely to return to reassert their rights. 
This leaves the land open for others to 
claim. On the other hand, with lim-
ited information, rumors can emerge 
regarding the land’s status, which can 
mislead affected communities and en-
courage some to return to contami-
nated land. For instance, the Sri Lanka 
case study found that information shar-
ing was problematic. The return and 
resettlement of IDPs in 2009 and 2010 
took place without sufficient informa-
tion provided to the IDPs regarding 
the status of their homes, land and the 
mine-action operations. In a workshop 
that GICHD organized, the study’s au-
thor, Bhavani Fonseka, mentioned that 
in the Sri Lanka context, there were cas-
es where rumors spread quickly within 
IDP camps about the return/resettle-
ment process in part because the gov-
ernment did not provide IDPs with any 
information about the return process 
and access to land.3 As a result, some 
IDPs returned to find that while their 
residential areas had been released, 
their agricultural land remained con-
taminated, forcing many to either rely 
on food aid or to farm uncontaminat-
ed land belonging to someone else. Im-
proved information sharing with IDPs 
and between mine-action and human-
itarian and development organizations 
would improve coordination between 
return, resettlement and mine-action 
operations and facilitate durable solu-
tions for IDPs.   
Mine-action organizations do not 
always have well-established links and 
coordination with the wider humani-
tarian and development sector for sev-
eral reasons. In the past, they have 
tended to view mine contamination as 
a disarmament or humanitarian issue, 
but in many countries, it is also a devel-
opment issue. Most mine-action pro-
grams were established in response to 
humanitarian emergencies or conflict, 
and mine-action actors have had prob-
lems changing focus from humanitar-
ian mine action (designed to save lives 
and limbs) to the provision of mine-
clearance services in support of re-
construction and development. Also, 
mine-action practitioners were under-
standably preoccupied with the technical 
ties, creating increased pressure to control access and use of 
valuable, uncontaminated land. 
Every time a mine-action organization works in a con-
flict-affected country, its work is likely to impact land rights. 
Conflict-affected countries typically have weak or non-exis-
tent property enforcement in place to deal with land conflicts 
and this can lead to instability and land grabbing. Human-
itarian and development organizations cannot use neutrali-
ty as an excuse to avoid dealing with land issues. Removing 
landmines changes the local context by making previously 
unavailable land available. Newly cleared land can provide 
opportunities for community wealth, but it can also prompt 
competition and even violence over who owns the land. Al-
though mine-action organizations try to help, there is the po-
tential of reversing the progress made by humanitarian and 
development organizations by releasing land haphazardly.
Let’s look at some of the issues involved in the land-release 
process that mine-action organizations encounter.
Lack of awareness. Mine-action organizations tend to be 
unaware of the exact status of contaminated land (i.e., legal 
status, ownership, etc.) before commencing work in an area. 
They also generally do not know how survey and clearance 
will affect adjacent land and land rights once they have hand-
ed over an area to a community. Some believe that because 
they do not encounter many land disputes during survey and 
clearance, land problems are therefore few or minor. Many 
mine-action organizations hire local staff members who are 
not aware of communal and customary land rights and this 
can create problems. The South Sudanese mine-action com-
munity, for example, has limited awareness of the complexi-
ties of land rights. Yet, given the contentious nature of land in 
South Sudan, a basic understanding of land-related challeng-
es would enable mine-action organizations to improve the 
socioeconomic impact of mine action and ensure that inter-
ventions do not exacerbate already existing tensions. While 
some organizations collect data on land-rights issues, there 
are very few guidelines to recommend the correct way in deal-
ing with land disputes.2
There is also little understanding of the impact of mine-
action operations on land-rights issues. Not only is the An-
golan mine-action community generally unaware of any 
potential land problems, there is also an assumption that 
since the state owns all the land, and very few people have any 
land-related documents, there is no conflict. Despite this per-
ception, conflict between citizens and government demining 
organizations in Angola is common, since very little land is 
released to the community or to individuals. The government 
often re-appropriates land for commercial interests, and the 
rights of local communities are frequently ignored. As a re-
sult, conflict (sometimes violent) can occur between the gov-
ernment and local communities.
Removing mines/ERW can spark resource competi-
tion and land grabbing. The release of formerly contaminat-
ed land makes valuable resources available. Unfortunately, 
mine-action and nongovernmental organizations cannot 
control who receives the released land since, in the majority of 
instances, the government and local leaders already predeter-
mine land ownership. In places where land or water resources 
are scarce, such as Yemen, this land release can create con-
flicts. The upper classes often try to take newly released land 
for their own purposes, leaving intended beneficiaries mar-
ginalized and without adequate legal protection. A donor or 
Minefield near Phnom Penh, Cambodia.
Photo Courtesy of Kerry Brinkert.
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of areas following clearance. This 
knowledge will also improve the 
alignment between mine action and 
local processes of return, reintegra-
tion and livelihood recovery. 
•	 Recognize the special needs and 
vulnerabilities in relation to wom-
en and their land rights. Promote 
the active inclusion and participa-
tion of women, particularly female-
headed households, throughout 
the mine-action process (i.e., plan-
ning and prioritization) imple-
mentation, handover procedures, 
and post-clearance monitoring and 
evaluation. Collect and analyze all 
relevant data in a sex- and age-disag-
gregated manner, enabling the iden-
tification of gender-specific patterns 
and concerns. 
•	 When conducting surveys, col-
lect data on post-clearance land 
use and intended beneficiaries. 
Conduct post-clearance assess-
ments that also examine whether 
intended beneficiaries are actually 
the cleared-land’s occupants. Often-
times, the NGO or donor operating 
with the government and local lead-
ers in a specific district will direct 
what areas should be clearance pri-
orities based on the area’s vulnera-
bility and contamination level.
•	 Ensure a formal land-handover 
process which involves local com-
munities, intended beneficiaries, 
government representatives, etc. 
Ensure the land release is widely 
communicated to those unable to 
participate in handover events. 
•	 Put in place a post-clearance mon-
itoring process once handover 
takes place, particularly regarding 
land rights, claims and disputes.
•	 When developing contracts, in-
clude the need to partner with 
land-rights organizations in the 
contract documents and con-
tractual obligations where appli-
cable. Responsibilities regarding 
land-rights considerations and ac-
tions should be included as a part 
of the division of responsibilities 
in contract documents. The ques-
tion of land rights and related lia-
bility issues should be considered 
for inclusion as a part of terms and 
conditions for contracts by con-
tracting agencies. 
•	 Raise awareness about commu-
nity-level land rights and laws. 
When interacting with affected 
communities at the planning and 
initial survey stages. Informing lo-
cal communities about their land 
rights would reduce the likelihood 
of easy land grabbing. Where there 
are concerns of maintaining neu-
trality, partner with NGOs that can 
engage in this community work or 
simply refer communities to the 
proper organization.
•	 Seek alignment with and mini-
mize contradictions among vari-
ous land-rights policies and mine 
action in order to protect the rights 
of intended beneficiaries and min-
imize land-seizure opportunities. 
•	 Promote balanced local recruit-
ment (gender, ethnicity, align-
ment to different sides in the 
conf lict, religion, clan, survivors, 
etc.) in mine-action activities in 
order to avoid a perception that a 
mine-action organization is biased 
in the prioritization, survey and 
clearance of land. Such a balance 
can also mitigate, to a degree, the 
notion of a tight alignment with 
the government.
For additional information on land-
mines and land rights in conflict-affect-
ed contexts, see http://bit.ly/hUOTew. 
See endnotes page 82
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aspects of demining, in particular safety and efficiency con-
siderations, and gave less attention to broader issues of liveli-
hoods and the developmental outcomes resulting from mine 
clearance.
The individuals working for mine-action organizations, par-
ticularly at an operational level, typically have ex-military back-
grounds and may not be accustomed to sharing information 
and coordinating their work with humanitarian/develop-
ment NGOs, which usually have a very different organiza-
tional culture. Mine-action organizations are just beginning 
to recognize the need to ensure their work supports wider hu-
manitarian/development work and are trying to establish bet-
ter coordination.
As mentioned previously, mine-action organizations often 
try to remain neutral (i.e., not undermine or challenge govern-
ment policies) in the face of land-rights problems, and try to 
ensure that handover documents are not used as proof of land 
ownership. However, from a land-rights perspective, such ef-
forts can work against attempts to ensure that released land 
goes to intended beneficiaries. Mine-action activities (survey, 
marking, clearance and handover of released land) uninten-
tionally create a wide variety of evidence that can help a com-
munity’s claim to land. Mine-action organizations often have 
little control over how local communities interpret and use 
these documents. Providing handover documents in a highly 
transparent manner would obstruct potential land grabbers 
and facilitate land claims. 
Women’s land rights. Female-headed households can be 
more vulnerable to land grabbing as they are often less aware 
of their land rights than male-headed households, and are 
more likely to be illiterate, poorer and have fewer livelihood 
options.4 They may also have limited or no land-inheritance 
rights under customary or even statutory law in many mine-
affected countries, such as in Afghanistan and South Sudan. 
Therefore, they may be less able to defend their land claims.
Recommendations
The decision to survey and clear particular land areas in-
evitably involves land-rights issues. Avoiding these issues 
can seriously compromise the return of displaced popula-
tions, and limit mine-action effectiveness and developmen-
tal outcomes. However, mine-action organizations can take 
several actions to ensure they do no harm and respond to the 
land issues they encounter, such as the following:
•	 Coordinate with humanitarian and development or-
ganizations that deal with conflict-affected popula-
tions, and national and international organizations 
dealing with land issues. These organizations can pro-
vide advice or take on the land-rights issues that surface 
as a result of survey and clearance operations. Mine-
action organizations should establish links with the in-
ternational and national housing, land and property 
networks, local NGOs, and other resources.5
•	 Consider land rights when setting mine-action prior-
ities. Do not clear land that is disputed if there is equal-
ly high-priority undisputed land that needs clearance. 
Communicate with local communities, NGOs and au-
thorities that the reason an area is not being cleared is be-
cause it is in dispute. This decision to postpone clearance 
will likely encourage civilians to resolve land disputes.
•	 Promote community participation in priority-setting. 
Use community liaisons and surveys to identify com-
munity priorities for survey and clearance, concerns 
regarding post-clearance land use, and perceptions of 
tenure security. Obtaining this information prior to 
any survey and clearance will decrease the risks of, or 
preempt, illegal land grabs and the surprise rezoning 
Small boy from a mine-affected community in Pailin district, Cambodia.
Photo courtesy of Sharmala Naidoo.
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RESEARCH & DEVELOPMENT
Research and Development Section Sponsored by
During the Indochina War from 1964 to 1973, the Unit-ed States dropped more than 
270 million cluster munitions on Lao 
PDR. Up to 30 percent failed to deto-
nate on impact, leaving the largely ag-
riculturally supported country littered 
with hundreds of thousands, if not mil-
lions, of unexploded cluster munitions 
(or “bombies” as they are called in Laos) 
that three decades later continue to 
maim and kill Lao villagers.
As a photographer with MAG 
(Mines Advisory Group), Sean Sutton 
has traveled the globe, documenting 
the humanitarian impact of unexplod-
ed ordnance, landmines and other rem-
nants of war. In Laos: Legacy of a Secret, 
Dr. Thongloun, Lou McGrath OBE and 
Tim Page tell the story of a country 
struggling to rid itself of mines, while 
Sutton provides a visual documenta-
tion of the legacy of the bombings in 
Lao PDR, capturing the locals as they go 
about their daily lives in a land invested 
with cluster munitions and unexplod-
ed ordnance. From villagers fashion-
ing tools, fences and daily utensils out of 
cluster-bomb units to scrap-metal col-
lectors dismantling bombs for income 
to MAG’s mine-risk-education efforts 
to teach children and villagers how to 
identify UXO, Sutton provides a stun-
ning visual story of a country’s resil-
ience in a perilous land. Photographer 
Tim Page describes Sutton as a “battle-
field archaeologist,” and notes his pho-
tos are haunting and revealing of the 
Lao people’s struggle for normalcy in a 
country riddled with UXO.
~Jennifer Risser, CISR Staff
Laos: Legacy of a Secret 
by Sean Sutton, Dr. Thongloun Sisoulith, 
Lou McGrath OBE and Tim Page













Photos from the book, Laos: Legacy of a Secret.
Photos courtesy of Sean Sutton.
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figuration that is software programmable for 
the system to which it is being integrated. The 
remote-controlled vegetation cutter can also 
be controlled manually, which allows it to be 
loaded, unloaded and walked to its designat-
ed work area. Integration of the already de-
veloped SRCS package into the Brush Blazer 
was relatively straightforward.
A more complex technical effort facing 
program engineers was upgrading the hy-
draulic subsystem. The original Brush Blazer 
was not designed for the difficult terrain, veg-
etation density and environmental conditions 
in mined areas worldwide. Strengthening the 
hydraulic system was necessary to improve 
system performance and to provide better 
power management while traveling and cut-
ting. Specific modifications included replac-
ing the manufacturer’s manually-controlled 
hydraulic pumps and valves with a load-sens-
ing hydraulic pump and electrohydraulic con-
trol valves. The original hydraulic reservoir 
and heat exchanger were replaced with larger 
capacity units.
In less than eight months of design and 
fabrication work, the HD R&D Program 
transformed the Brush Blazer into a remote-
controlled, area-reduction vegetation cutter 
capable of line-of-sight operation from 400 
meters distance. The upgraded PECO Area 
Preparation System weighs 627 kilograms 
(1,380 pounds), making it easy to transport in 
mine-affected countries. When operating in a 
mined area, the pressure the system places on 
the ground should be as low as possible. The 
ground pressure of the Area Preparation Sys-
tem is 3.17 pounds per square inch.
Testing the PECO Area 
Preparation System
The PECO Area Preparation System un-
derwent a technical two-week performance 
evaluation to determine its capabilities and 
limitations. Key parameters measured by the 
test were traction ability, size of vegetation the 
revised system can cut and performance of the 
SRCS. Along with demonstrating its improved 
capabilities for demining operations, the 
PECO Area Preparation System maintained 
its commercial capabilities which included 
cutting trees up to 10 centimeters in diame-
ter. During testing, the system could clear an 
average of 2,000 square meters of moderate-
ly dense vegetation per hour. With technical 
testing complete, the PECO Area Preparation 
System was ready for an operational field eval-
uation in actual demining operations.
In 2008, the HD R&D Program provided 
the PECO Area Preparation System to Thai-
land for an operational field evaluation by 
the Thailand Mine Action Center. The OFE 
took place in conjunction with demining ef-
forts at the Pau Dau border area in northern 
PECO Area Preparation System operating in Thailand.
Thailand. Prior to beginning the OFE, HD 
R&D technicians provided extensive oper-
ations and maintenance training to TMAC 
members. With the added capability of the 
PECO Area Preparation System, TMAC was 
able to clear, in one hour, an area of land that 
normally takes 12 deminers a day to accom-
plish manually. The TMAC OFE table (locat-
ed on page 66) summarizes the PECO Area 
Preparation System’s performance during 
this limited OFE.
Industry Collaboration Leads 
to the PECO Wolverine
The HD R&D Program provided the tech-
nical data and the test results of the Area 
Preparation System to PECO, Inc. A PECO 
representative visited NVESD to review the 
(Left) Ronald Collins remotely operates PECO Wolverine in a technical test at Fort A.P. Hill, Virginia. (Right) PECO Wolverine prototype test at Fort 
A.P. Hill, Virginia.
The PECO Wolverine: Evolution of  
   a Demining Area-preparation Tool
This article discusses the development of an essential mine-action tool: a preparation system for demining 
areas thick with vegetation. After covering the need for the technology, the authors explain how a commercially 
available product evolved into a highly capable remote-controlled vegetation cutter for demining, and how the 
manufacturer subsequently adopted the modified system for the commercial marketplace. Modifications made 
to the PECO are discussed in depth, and an accompanying analysis provides interesting insight into how the 
PECO project became a success for those in need of an efficient and effective brush-clearing device.
by Ronald Collins and Thomas Henderson [ DoD Humanitarian Demining Program ]
The U.S. Department of Defense’s Humanitarian Demining Research and Development Program assesses, develops, demonstrates and 
evaluates new mine and unexploded-ordnance detection and clearance 
technology for use in worldwide demining operations. The U.S. Army 
Night Vision and Electronic Sensors Directorate Countermine Division 
executes the HD R&D Program for DoD. The program focuses on 
utilizing and enhancing mature technologies, using commercial-off-the-
shelf technologies whenever possible. A COTS brush cutter formed the 
basis of an HD R&D development project beginning in 2007 that resulted 
in a new area-preparation machine.
One of the most significant challenges facing deminers is safely re-
moving thick vegetation that has overgrown mine-suspected areas. This 
vegetation must be removed before mine-clearance operations can be-
gin. Development of technologies able to meet this need has been an im-
portant priority for the HD R&D Program. One of these technologies is 
the PECO Wolverine. The HD R&D Program collaborated with indus-
try to transform a commercial landscaping vegetation cutter into a capa-
ble demining area-preparation system. In humanitarian demining, area 
preparation is defined as the removal of vegetation and other obstacles 
to enable demining teams to enter the mine-suspected area and begin 
manual mine-clearance operations. The PECO Wolverine is an excellent 
example of industry participation with the HD R&D Program resulting 
in the availability of a capable area-reduction system in the commercial 
marketplace.
Responding to a need identified by demining organizations, the HD 
R&D Program team initiated a new project in 2007 to develop a robust 
vegetation cutter optimized for small areas. After performing market re-
search, program engineers selected the Brush Blazer, a commercial veg-
etation cutter manufactured by PECO, Inc., as a starting point for the 
project. The Brush Blazer is a tracked, lightweight, low-cost, walk-behind 
vegetation-cutting system.
The PECO Brush Blazer has many ideal features for the challenges as-
sociated with area preparation and vegetation reduction in mine-affect-
ed countries. It is 2.4 meters long, incorporates a 1.2 meter-wide cutting 
deck and can perform 180-degree turns within its length. The system en-
compasses numerous safety features that make it excellent for demining 
tasks, including a chain-guarded deck, a front safety bar and the ability to 
traverse side slopes up to 30%. Transformation of the Brush Blazer into a 
vegetation cutter suitable for operation in mined areas required two major 
modifications: integration of a remote-control capability and a significant 
upgrade to the hydraulic subsystem.
The remote control allows deminers to operate the equipment in 
mined areas without placing themselves in danger. Because remote 
control is an important part of many HD R&D Program developments 
for detection, area preparation and mine clearance, the HD R&D Pro-
gram had already developed a Standardized Remote Control System 
package. The SRCS uses a common, proven, supportable hardware con-
Original COTS PECO Brush Blazer.
PECO Wolverine.
All photos courtesy of Humanitarian Demining R&D Program.
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design modifications made to the original 
Brush Blazer. The representative saw a com-
mercial market for a remote-controlled cut-
ter where rough terrain and side slopes are 
safety concerns for manual operation. Dis-
cussions with HD R&D Program engineers 
and data from the technical test and the 
TMAC OFE pointed out areas where the sys-
tem could be further improved. Naming the 
new design “Wolverine,” PECO replaced the 
23-horsepower gasoline engine with a 25.5-hp 
diesel engine to improve torque and increase 
safety in hazardous environments. A lower 
profile diesel engine system provided an addi-
tional benefit by lowering the center of grav-
ity which increased stability for operation on 
slopes. Fuel consumption averages three liters 
of diesel per hour, depending on the vegeta-
tion’s density and thickness. PECO integrat-
ed a commercially available remote control 
and added longer tracks for improved stabil-
ity. The system is equipped with two circular 
triblades, and the cutting deck can be hydrau-
lically adjusted up and down. The deck move-
ment increases the ability of traversing side 
slopes and operating in varying terrain with 
increased vegetation density. Leveling, which 
sets the distance between the cutting blades 
and the ground, is adjusted manually. The re-
mote control senses engine loading and will 
adjust the travel speed to minimize overload-
ing or stalling. The cutting deck is attached 
with a quick-coupling mount that provides 
easy installation and deck removal, and a sim-
ple method of integrating additional tools. 
The PECO Wolverine weighs 818 kg. and has a 
ground pressure of 3.07 psi.
The HD R&D Program procured three 
Wolverines for technical testing and to have 
assets available for additional OFEs. Data 
from the technical test identified a few minor 
improvements, which PECO has already in-
corporated.
In June 2010, the HD R&D Program de-
signed and fabricated a tiller attachment for 
the PECO Wolverine to determine its effec-
tiveness as a rapid quality-assurance tool. 
Quality assurance takes place following de-
tection and clearance to ensure all mines have 
been removed and the land is now safe. The 
Table 1: Results of TMAC OFE.
tiller attachment is capable of tilling the soil to 
a depth of 13 cm. Technical testing for the til-
ler attachment is ongoing with published re-
sults expected in late fiscal year 2011.
Summary
The PECO Wolverine project began with 
a commercial-off-the-shelf brush cutter. The 
HD R&D Program technicians integrated re-
mote control, strengthened the hydraulic sys-
tem, conducted a technical test and provided it 
to a supported country for an OFE. The brush 
cutter’s original manufacturer, using the data 
and lessons learned from the HD R&D Pro-
gram effort, then developed the commercial-
ly available PECO Wolverine. The Wolverine 
is one example of the more than 100 technol-
ogies the program has provided to demining 
nongovernmental organizations, mine-action 
centers and foreign militaries in 35 countries. 
For additional information on the DoD Hu-
manitarian Demining R&D Program, visit the 
website at http://bit.ly/lg9rlW. 
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LOCOSTRA:  
    Blast-resistant Wheels Test
Technical Survey, often an efficient method of achieving land release, can also be prohibitively expensive for 
certain communities due to the utilization of the same hulking, heavily-armored machines used in clearance 
operations. If Technical Survey could be achieved through the use of less expensive agricultural equipment that 
is already present in communities near suspected areas, land release could be achieved at a much lower price. 
The following study explores this possibility by examining the explosion resilience of four different designs 
of blast-resistant tractor wheels, each made of commercial off-the-shelf components and designed for easy 
reproduction in mine-affected communities. 
by Emanuela Elisa Cepolina [ Snail Aid – Technology for Development ], Matteo Zoppi [ PMARlab, University of Genoa ] and 
Vittorio Belotti [ PMARlab, University of Genoa ]
During May and June 2010, a series of comparative tests were conducted with four different designs of blast-resistant wheels 
built in the context of the LOCOSTRA (LOw COSt TRActor) project. 
Tests took place in an open-air quarry named Valcena near Parma, Italy. 
Three different types of charges containing 120g of Goma2Eco plastic 
explosive, 120g of TNT powder and 240g of TNT powder, respectively, 
were used in the tests. 
The wheel prototypes were designed to resist physical damage and 
protect the vehicle on which they are mounted by consistently absorbing 
the resulting shockwaves caused by anti-personnel mine explosions. Be-
cause the wheels were developed with off-the-shelf material, they were 
simple and affordable. Moreover, they were designed for easy repair in 
local, nonspecialized workshops and, therefore, are appropriate for de-
veloping countries. The average cost of each wheel produced was 850€ 
Figure 1. Wheels tested. 
All graphics courtesy of PMARlab.
Wheel n⁰
Wheel Name  
(used only for  
reference in the text)
Description Characteristics
1 All steel Vented steel wheel




2 Florida Embedding a small inflatable tire




Inner wheel: inflatable tire wheel (trailer) 
with tube,  
external diameter of 500mm
3 EPR Embedding a large inflatable tire




Inner wheel: inflatable tire wheel (4WD ve-
hicle) tubeless,  
external diameter of 750mm
4 Genoa Embedding a  solid rubber tire




Inner wheel: solid rubber wheel (fork-
lift truck), external diameter of 595mm
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exerted on the wheel was adjusted by adding counterweights at the back 
of the pendulum. Each wheel was held firmly on the pendulum hub us-
ing bolts of the same diameter as those used on the LOCOSTRA. Be-
tween the wheel and the pendulum hub, a sensorized flange allowed for 
measurement of the hub’s acceleration.
The encoder allowed the measurement of the energy transferred by 
each wheel by recording the pendulum arm’s rotational displacement 
and, in particular, the maximum height reached by the arm during 
each explosion. The height reached is directly proportional to the en-
ergy transferred, because when the pendulum stops for an instant at the 
highest position, all its energy is in the form of potential energy. 
The tri-axial accelerometer placed inside the flange was used to re-
cord hub acceleration. It was used on the pendulum as well as on the real 
tractor hub during the test’s final phase, when the wheels that performed 
better on the pendulum were mounted on the tractor and tested in real-
istic conditions. 
Acceleration is directly proportional to the force exerted on the 
hub by the blast wave. As the structure reacted, vibrating from the 
blast wave impulse, the recorded acceleration was oscillatory. In or-
der to compare the wheels, data was processed to obtain the root mean 
square values of acceleration (a sort of average value of the acceleration 
over time), a value that measures the power of the blast wave passing 
through the wheel.
The accelerometer has sensitivity of 0.05mV/(m/s2) and measure-
ment range of 98,000m/s2. The frequency range is 3–10,000Hz. It is 
tri-axial, and therefore allowed measurement of the acceleration com-
ponents on the wheel plane and on the axis perpendicular to the plane. 
A high-speed camera recorded a maximum of 20,000 fps in good 
lighting conditions and recorded the whole event, cross-checking the 
data obtained with other sensors. The other three cameras were tradi-
tional and recorded the explosions from different positions. 
The test was divided in three phases (Figure 3 on page 68). During 
Phase 1, each wheel was mounted on the pendulum weighing 250kg 
(as wheels had slightly different weights, different counterweights were 
used to achieve the desired weight) and tested against 120g of Go-
ma2Eco plastic explosive. During this first phase, the weight was kept 
to a low value to ensure an appreciable rotational displacement. This al-
lowed researchers to compare wheel performance based on the amount 
of potential energy transferred. The encoder also recorded the pendu-
lum arm’s rotational displacements in subsequent tests, when the weight 
on the pendulum was increased to a realistic value (approximately one-
fourth of the tractor weight). 
During Phase 2, each wheel was mounted on the pendulum weigh-
ing 500kg (again, counterweights were employed) and tested first 
against 120g of TNT and later against 240g of TNT. 
During Phase 3, only the two wheels that performed best in previ-
ous phases were mounted on the tractor and tested, one against 240g 
of TNT and the other against 120g of Goma2Eco. Only one wheel was 
supposed to be tested on the tractor during Phase 3; in the field, how-
ever, two wheels performed well, and it was decided to investigate both 
further. Before mounting the wheels on the tractor, the same sensorized 
flange hosting the tri-axial accelerometer used on the pendulum was 
mounted on the tractor hub. 
Charges (Figure 4 to the left) were prepared in the field by filling 
plastic containers ranging 35mm–90mm in diameter with the explo-
sive required by the test phase. No covers were used, but, in the case of 
TNT, when containers were filled with TNT powder, Duct tape was used 
to secure some fabric firmly on top of the pressed powder. In order to 
increase reproducibility, a hole was dug under the pendulum arm, and 
a thermalite block (Figure 5) filled in the hole above. Some gravel was 
placed on top and around the charge, closing the gap between the wheel 
and the charge. After each test, the thermalite block was replaced with a 
new one. Two small wood pieces held the wheel on the thermalite block 
at the required distance of 20mm from the top of the explosive.
Charges were actuated by an electric detonator initiated remotely. 
After each explosion, each wheel was rotated in order to face the charge 
with a different part not yet deformed by previous explosions. 
Results
Wheels were evaluated on the basis of their capability to retain me-
chanical integrity and to reduce the energy transferred to the tractor. 
Several findings resulted.
Mechanical integrity. Wheels were evaluated primarily on the ba-
Figure 5. Placement of the charge underneath the wheel and ther-
malite block.
Figure 4. Charges.
(US$1,187).1 The results from these comparative tests may be of great in-
terest to the mine-action community.
The Problem
The global community is witnessing an increase in poor coun-
tries’ vulnerability to weather and economic volatility—in other words, 
a decrease in their resilience. Resilience shares a strong link with in-
vestments in agricultural technologies, and the cause of decreasing re-
silience traces back to poor agricultural investments. While Africa’s 
development aid has increased by 250% since the early 1980s, the alloca-
tion to agriculture has halved.2 As the land’s importance and value in-
creases daily, releasing mine-suspected areas to local communities more 
quickly is increasingly necessary. 
Luckily, many different countries are using Technical Survey to re-
lease land faster than in the past. While being quicker, though, the pro-
cess is not inexpensive. Often, in fact, the machines used to process the 
ground in Technical Survey are the same employed for full clearance: 
expensive, heavily armored, highly powerful machines. As Techni-
cal Survey aims at verifying mine absence, machines used in Technical 
Survey are mainly employed on uncontaminated land. If an explosion 
occurs, these machines are withdrawn from the field, and the area is 
treated with other more accurate methods.3 If ground-processing ag-
ricultural technologies are used as verification assets instead, a win-
win solution can be achieved by enhancing long-term development and 
community resilience. 
Within this context and upon these considerations, the LOCOSTRA 
project4 started in November 2009. The project, ended in May 2011, led 
to the development of a low-cost machine based on a small four-wheel 
drive tractor to perform Technical Survey that is now sold at 50,000€ 
($69,795). The tractor has a 79hp Deutz® diesel engine and a hydrostatic 
transmission. It has a double-steering system, is reversible, has a pow-
er takeoff and a standard three-point linkage system able to lift up to 
1,800kg. Every kind of agricultural tool with standard three-point link-
age attachment can be mounted on LOCOSTRA; until now it has been 
equipped with a mulcher, provided by FAE-Advanced Shredding Tech-
nologies and a ground-processing tool produced by NARDI – Agri-
cultural Equipment. The machine has been equipped with a large loop 
detector donated by Ebinger and another agricultural-derived sweeping 
tool is under study at the University of Melbourne. 
The tractor on which the LOCOSTRA is based is slightly modified to 
host an industrial dual remote control. This means that no manual on-
board controls are modified or removed, and the operator can drive the 
tractor or operate it remotely. The tractor is also equipped with light ar-
moring composed of 3 mm-thick, steel deflection plates and new blast-
resistant wheels. 
This article presents results from a comparative test of four differ-
ent designs of blast-resistant wheels made with commercial off-the-shelf 
components and designed for easy production in local workshops in 
mine-affected countries. 
Blast-resistant Wheels
Each of the four wheels prototyped and tested was designed to with-
stand blasts and to limit shockwave transfer to the relevant parts of the 
vehicle to which the wheels are mounted. In particular, blast-resistant 
wheels have been designed to:
•	 Withstand 240g of TNT and resist at least five explosions before 
maintenance is needed
•	 Keep the tractor safe by reducing the shockwave transmitted to the 
hub to harmless levels
•	 Be inexpensive
•	 Be easy to repair locally
•	 Have good traction
•	 Be lightweight
The four wheels are design variations of a concept intended to max-
imize shockwave venting and/or shockwave absorption via a flexible 
inner wheel, originally conceived by Andy Vian Smith, an active par-
ticipant in the design. Figure 1 on page 67 shows the four wheels with 
their numbers and characteristics. Within the text of this article, wheels 
are identified either by the dummy names or the numbers indicated in 
Figure 1. 
Test Method
The test aim was to compare the four designs and assess which wheel 
was better at:
•	 Resisting physical damage
•	 Significantly reducing the energy transferred to the tractor
To measure the energy transferred, two sensors were employed: a 
rotary encoder and a tri-axial accelerometer. The incremental encoder, 
which was produced by Stegmann Inc., has a sensitivity of less than one-
tenth of a degree. It was mounted on a ballistic pendulum (Figure 2), 
designed to hold the wheels while they were subject to blast testing. The 
pendulum was designed to have one degree of freedom with the pendu-
lum arm free to rotate around a joint sensorized with the encoder, which 
is able to measure its angular displacement. The weight the pendulum 
Figure 2. Pendulum digital mock-up and prototype set-up before the 
test.
Figure 3. Test phases.
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wheel and the pendulum or the tractor hub, wheels could be compared 
on the basis of their ability to reduce force transmitted to the tractor.
By processing data recorded by the accelerometer filtered at 500Hz 
(because frequencies higher than this value are not considered to cause 
mechanical vibrations), the root mean square values of acceleration (a 
sort of average value of the acceleration over time) for each wheel and for 
each explosive type and quantity was obtained (Figure 8 on page 70). To 
have a clearer picture, the RMS values of acceleration for the same wheel 
in each of the three explosions were summed up. In the case of a wheel 
also tested on the tractor, the worst point obtained between the pendu-
lum and the tractor was considered.
By examining the wheels’ behavior in each of the three explosions, 
it can be said that generally, wheel n. 4 (Genoa) transmits less accelera-
tion than the other wheels, although the total RMS value is very similar 
to that of wheel n. 3. It can also be noticed that wheels embedded with 
an inflatable tire perform worst against higher quantities of explosive.
Additional results. By observing the encoder values, wheel n. 1 (All 
Steel) performs quite well at transmitting little potential energy to the 
pendulum, being the second best wheel after wheel n. 4 (Genoa). Because 
the design of wheel n. 1 (All Steel) maximizes venting to the detriment 
of shock dumping, a first general result learned is that ventilation helps 
reduce potential energy transfer.
When examining the total RMS acceleration values, wheel n. 4 (Ge-
noa) performs better against higher quantities of explosive. As wheel n. 
4 (Genoa) embeds a solid rubber tire, it dissipates energy by hysteresis 
cycles of the rubber, and a higher quantity of explosive actuates more 
rubber.
Therefore, a second general result is that, in the case of a blast-resis-
tant wheel embedding rubber tire, the more and the softer the rubber, 
the better. 
Figure 9 to the left, showing RMS values divided in two components: 
acceleration in the vertical plane (x, y) and acceleration in the horizontal 
plane (z), illustrates another important fact: the presence in all cases of 
a high acceleration component along the accelerometer’s z-axis. This is 
unexpected since, when thinking about wheel design, focus on accelera-
tion occurring along the x,y plane is common, even though, according to 
our study, a high acceleration also occurs along the wheel axis. This re-
sult can be understood by examining the area of the surfaces exposed to 
explosions (Figure 10 on page 72). In fact, as the acceleration is propor-
tional to the force and the force to the surface it is applied to, multiplied 
by the pressure, the larger the surface, the higher the acceleration. In the 
case of the x and y axes, the area exposed to explosions, perpendicular 
to the wheel plane, highlighted in blue in Figure 10, is not much larger 
than the surface of the wheel perpendicular to the z-axis, highlighted in 
red in Figure 10. Because this surface is large and because the geometry 
of the wheel and the relative position of the landmine and the wheel are 
never symmetrical, the acceleration on the z-axis is high. 
Therefore, a third general result is that, when developing wheels to 
dissipate the shock wave associated with an explosion, it is worth con-
centrating also on acceleration dissipation along the z-axis, i.e., the 
wheel axis. 
Conclusion
The main reason for this test was choosing which wheel out of four 
proposed designs was the best to mount on the LOCOSTRA. A large 
amount of data was recorded during the test, allowing for much analyz-
ing and deep study.
After a long data processing period, analysis and ordering to achieve 
consistent results, wheel n. 4 (Genoa) was adopted (Figure 11 on page 
72). The main reason behind this choice is the wheel’s good behavior 
among all evaluation criteria. In fact, although wheel n. 3 (EPR) per-
formed similarly to wheel n. 4 at reducing the acceleration transferred to 
the axis, it worked worst at dissipating potential energy and at retaining 
mechanical integrity.
Some important general considerations can be drawn from the tests 
and could be used in the future to approach new research into blast-re-
sistant wheels:
1. Predictably, the wheel entirely made of steel has little deforma-
tion and transmits little potential energy (probably due to good 
venting), but transmits very high accelerations.
2. Some means of dumping the force transmitted by the wheel 
along the z axis should be considered.
3. Inflatable inner wheels work well to absorb acceleration caused 
by small quantities of explosive, thanks to the large amounts of 
hysteresis cycles taking place into the rubber covering the inner 
wheel, due to the compression and expansion of the air inside 
(Figure 12); their ability to absorb acceleration caused by high-
Figure 9. Components of RMS values of acceleration along in x,y 
plane and z axis.
sis of their ability to retain mechanical integrity after three consecutive 
blasts, with 120g of Goma2Eco, 120g of TNT and 240g of TNT respec-
tively. Mechanical integrity was assessed in terms of:
•	 Loss of any wheel parts (including tread)
•	 Splitting or separation of material between welds
•	 Cracking or separation of welds
•	 Permanent deformation of steel parts
•	 Damage to rubber parts
As similar damage could be identified for each wheel, points were as-
signed to each particular impact and wheels scored on the basis of the 
sum of marks obtained. Wheels scoring fewer points were considered 
the best (Figure 6 above). For a clearer picture, Figure 6 sums up points 
scored by each wheel in all the three tests. In the case of a wheel also test-
ed on the tractor, the worst point obtained between the pendulum and 
the tractor was considered.
Two wheels passed Phase 2 and therefore were also tested on the tractor 
during Phase 3. These are wheel n. 3 (EPR) and wheel n. 4 (Genoa). Wheel n. 
3 (EPR) was tested twice more—first against 120g of TNT and then against 
240g of TNT. Wheel n. 4 (Genoa) was tested only once more against the re-
maining charge, containing 120g of Goma2Eco plastic explosive. 
From the point of view of deformation, wheel n. 3 (EPR) would be the 
best if it would not ovalize. The ovalization is particularly bad because it 
cannot be fixed in a workshop. Therefore, the best wheel turns out to be 
wheel n. 1 (All Steel), as it is less deformed. Next comes wheel n. 4 (Ge-
noa) and then wheel n. 2 (Florida), which is the only wheel presenting 
separation of material. It has to be considered that wheel n. 3 (EPR) is 
10mm thick while all the others are 4mm thick.
All wheels survived at least three explosions without compromising 
their ability to turn. One (wheel n. 3) survived two more explosions, be-
coming very ovalized, and one (wheel n. 4) survived one more explosion 
but retained its ability to turn. Therefore, from the point of view of re-
taining mechanical integrity, all designs are promising and are worth 
investigating further.
Energy transferred. The second criterion used to evaluate wheel per-
formance was the energy transferred. Energy was measured by two dif-
ferent means: by the encoder placed in the revolute joint between the 
pendulum arm and the pendulum basis, and by the accelerometer placed 
within a flange mounted between the wheel and the hub on the pendu-
lum as well as on the tractor.
The encoder measured the potential energy transferred from each 
wheel to the pendulum by measuring the pendulum arm’s maximum ro-
tational displacement. Figure 7 on page 70 reports the maximum rota-
tional displacement per wheel per explosion. To have a clearer and more 
global picture, Figure 7 sums up the maximum encoder values scored by 
each wheel in all the three tests. From this analysis, it can be said that 
wheel n. 4 (Genoa) transmits less potential energy than the other wheels.
Acceleration of a body is always proportional to the force applied 
to it. Therefore, by looking at the acceleration of the flange between the 
Figure 6. Results—mechanical integrity.
Figure 7. Results—potential energy transferred.
Figure 8. Results—total RMS value of acceleration.
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er quantities of explosive is compro-
mised by the limited amount of this 
rubber available.
4. All wheels are made out of tank heads, 
drilled and adapted to host the inner 
wheel. It would be more sustainable 
to use flat surfaces, i.e., standard steel 
profiles, which are widely available.
5. Using an inflatable 4WD vehicle tire as 
the inner wheel for the wheel n. 3 is a 
sound idea (thanks to Andy and Ed), 
because these tires are widely available.
6. The best blast-resistant wheel, on the 
basis of this test’s experience, is a 
wheel with a large, soft, rubber inner 
wheel, embedded into an outer rigid 
structure made of steel presenting the 
maximum possible number of holes to 
allow venting.  
Profiting from lessons learned from the 
tests, Genoa's design has been slightly mod-
ified. Wheels that are now mounted on the 
LOCOSTRA machine have been developed 
employing flat surfaces instead of tank heads. 
Moreover using slightly thicker steel—6mm 
instead of 4mm—allowed fewer deforma-
tions. By keeping the same principle of hav-
ing the solid rubber inner wheel and the steel 
outer part, the best compromise between op-
timum outer wheel diameter, maximum vent-
ing and maximum shock absorption, related 
to the inner solid rubber wheel diameter, has 
been accounted for. A test on the same pen-
dulum used on the first wheel produced con-
firmed that the measuring system used during 
the different tests has been reliable and the 
new wheel design has better behavior than the 
original wheel n. 4 (Genoa) design. After this 
last test, which occurred in November 2010 in 
the same location as the first test, LOCOSTRA 
was successfully tested against live anti-per-
sonnel landmines in Jordan during February 
and March 2011. There, with the support of the 
University of Jordan, the National Committee 
for Demining and Rehabilitation, Norwegian 
People’s Aid and the Geneva International 
Centre for Humanitarian Demining, LOCOS-
TRA was equipped with blast-resistant wheels 
designed according to lessons learned during 
the test described in this article, was driven 
over six live mines ranging from 29g of Tetryl 
(M14) to 240g of TNT, without registering any 
significant damage either on the wheels or on 
the machine itself.  
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Figure 10. Wheel surfaces hit by the blast wave. Blue is the surface perpendicular to x, y plane; 
red is the surface perpendicular to z axis.
Figure 11. Genoa wheel after the fourth explosion. Only this last test was done on the tractor.
Figure 12. Frames taken by the high speed camera during the explosion of 120g of TNT under Florida wheel. The upper part of the wheel moved 
73mm upwards in 1/50s while the axis did not move.
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the mine was then compacted to the desired level. During each test run, 
a prime mover pushed the roller down the test lane at a predetermined 
constant speed. After the roller was clear of the lane, the mine detona-
tion results were recorded. If one-time test mines were used, they were 
carefully dug up and inspected to check detonation status. The test lane 
was then reconditioned prior to reburying any of the test mines. 
KRC Testing Effort
Test equipment. A 2-meters wide version of the SCAMP Roller 
pushed by a Bobcat T-250 skid steer loader was utilized for the major-
ity of testing. For the high-speed testing, a high-mobility multipurpose 
wheeled vehicle prime mover was utilized.
Test mines. Inert reproductions of the Chinese Type 72A, Russian 
PMN-1 and PMN-2 were utilized for testing. The Type 72A and PMN-1 
contain internal trigger mechanisms that change state when a “detona-
tion” occurs; they needed resetting after each test run. KRC provided the 
PMN-2 simulant (SIM) test mines. The SIMs measure pressure plate de-
flection in real time, which allows for multiple test runs without needing 
to reset targets or recondition the test lane.
Conditions. One of the main goals of performance testing is de-
termining how a machine will perform in real-world environments. 
Since mines are found in a variety of conditions (different soil types 
and surrounding compaction level), testing needs to account for this. To 
accomplish this, SCAMP Roller testing was conducted in various repre-
sentative soils, and the compaction level above and around the mine was 
varied to simulate both recently emplaced and legacy mine conditions. 
Soil types. Three different test lanes, with dimensions 4.88-meters 
wide by 35-meters long, were utilized, each containing a different type 
of soil. The soil types were based on the standard test soils described in 
the CEN Workshop Agreement 15044:2004.2 The soil types used were: 
screened topsoil (similar consistency to planting soil), silt/gravel mix-
ture (a low-moisture, silt-gravel soil) and 22A road gravel (common 
gravel used for road construction).
Mine-emplacement technique. During the development of the 
SCAMP Roller, it became clear that the compaction level of the soil sur-
rounding a mine had a significant effect on the performance of mechan-
ical demining machines. The soil above and around the mine can be 
either loosely packed (simulating a recent emplacement), hard compact-
ed (simulating a legacy condition where a mine was left in the ground for 
a long period of time) or something in between (see Figure 7 on page 76). 
The compaction level is particularly important when evaluating roller 
performance because roller mine neutralization is based on transferring 
force/deflection to a mine pressure plate through the soil. To simulate 
recent emplacement, mines were buried in accordance with the mine-
emplacement guidelines in the U.S. Army’s FM20-32 Field Manual.3 To 
simulate legacy conditions, the test mines were buried in large holes (2–3 
times the mine body diameter), and the soil above and around the mine 
was aggressively compacted until the compaction level matched the rest 
of the test lane.
Test Points
•	 Gravel lane: 4 different speeds (1.7, 4.0, 7.7 and 15.0 km/hr) and 2 
depths (2.5 and 5.0 cm)
•	 Topsoil lane: 3 different speeds (1.1, 7.7 and 15.0 km/hr), 3 depths (5.0, 
7.5 and 10.0 cm) and 2 mine compaction levels (recent and legacy)
Image 2. SCAMP Roller with Bobcat T-250 prime mover.
Image 3 (top). Inert Type 72A test mine.
Image 4 (middle). Inert PMN-1 test mine.
Image 5 (bottom). KRC PMN-2 SIM test mine.
Image 6. KRC test lanes.
SCAMP Anti-personnel Mine  
    Roller Performance Testing
Humanistic Robotics Inc, a U.S.-based designer and manufacturer of mechanical demining machines and robotic-
support equipment, hypothesized that a well-designed roller utilized in the appropriate environments would be an 
important part of the mechanical demining toolkit. To test this hypothesis, HRI designed, developed and tested 
a novel anti-personnel mine roller—the Specialized Compact Automated Mechanical Clearance Platform Roller. 
This article highlights the SCAMP Roller’s unique design features, describes two testing events performed to 
evaluate effectiveness and discusses the test findings.
by Erik de Brun and Scott Poff [ Consultants to Humanistic Robotics Inc. ]
The use of mechanical demining equipment has greatly benefited humanitarian-demining operations worldwide. One machine 
type, the mine roller, has several key advantages when compared to other 
mechanical demining equipment. Because rollers are simple to operate, 
easy to maintain and have few consumable parts, they have low initial 
costs and operating expenses. 
Despite their advantages in humanitarian-demining operations, 
rollers are not as widely used as other mechanical equipment, such as 
flails and tillers. Because roller testing is, to date, either ad hoc or limited 
mostly to surface-buried mines, the capabilities and limitations of roll-
ers are not widely known.1 This has led to a generally held belief in the 
humanitarian community that roller performance is suboptimal; con-
sequently, roller development, testing and use has remained stagnant 
and limited. 
Because of the advantages mine rollers offer and the variety of condi-
tions in which demining operations occur (many of which are appropri-
ate for rollers), HRI developed a novel AP mine roller—the Specialized 
Compact Automated Mechanical Clearance Platform Roller. As part 
of the development process, HRI studied existing mine rollers and re-
searched the key characteristics governing mine-roller effectiveness. 
To properly evaluate the SCAMP Roller’s clearance performance, a se-
ries of formal tests were conducted at the Keweenaw Research Center 
in Houghton, Michigan (U.S.) and the Swedish EOD and Demining 
Centre (SWEDEC) near Eksjö, Sweden. The key parameters evaluated 
were mine type, soil conditions, compaction level above and around the 
mine, and roller speed.
SCAMP Roller Description
Roller systems detonate landmines by applying enough force to the 
ground to trigger the mine. To be an effective tool, a roller must ensure 
that this force is applied evenly across its full width and is always above 
a predetermined threshold that is dependent on mine type, depth and 
ground conditions. To maintain an evenly distributed threshold ground 
force, the SCAMP Roller has a variable ballast system fixed above a set of 
independently suspended roller wheels. Each suspension element uses a 
purpose-built coil spring with a starting force and spring constant spe-
cifically tailored to provide relatively constant ground force through-
out each roller wheel’s vertical travel range. This ensures a minimum 
ground-force threshold is maintained for each roller wheel during all 
operations. The roller wheels themselves are aggressively textured “pad-
dle-wheel” type rollers that effectively transmit force to the ground 
while maximizing blast ventilation. The roller wheel width, paddle spac-
ing and contact surface area ensure that force is translated to even the 
smallest AP-mine trigger mechanisms. The roller wheels are arranged in 
two rows with a specifically set overlap between the front and rear roll-
er wheels to ensure that the ground-force profile is constant across the 
roller’s width. The modular, bolted construction of the SCAMP Roller 
frame also provides a level of flexibility in applying the tool to different 
mined environments. The roller width and/or target ground force can be 
set to best suit the mission based on user observations of mine type, soil 
conditions, mine depth, etc.
Materials and Methods
During the clearance performance testing at KRC and SWEDEC, 
the SCAMP Roller was driven at 1.7, 4.0, 7.7 and 15.0 km/hr over a num-
ber of test mines (Type 72A, PMN-1, PMN-2 and M/49) buried at mul-
tiple depths (surface, 2.5, 5.0, 7.5 and 10.0 cm). Multiple soil conditions 
(topsoil, gravel and silt/gravel mix), as defined by the European Com-
mittee for Standardization (CEN) Workshop Agreement 15044:2004 
were tested.2 For the topsoil and silt/gravel mix conditions, the compac-
tion level of the soil surrounding each mine was varied.
Test Procedure
A test lane was set aside in each soil condition by marking the out-
side edges and centerline. Each lane was conditioned by tilling the soil, 
adding moisture if necessary, and compacting until the desired level was 
achieved. The lane was divided into equal sections along its length—one 
section for each test mine. The mines were buried in the lane at the de-
sired depth, and if they were placed below surface level, they were cov-
ered with overburden. The mine’s depth was measured from the top of 
the pressure plate to ground level. If required, the soil above and around 
Image 1. HRI’s SCAMP Roller.
All photos courtesy of the authors.
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triggered 110 of 114 test mines (96%) over all conditions and depths. The 
roller failed to trigger three test mines at 5.0 cm depth in the gravel lane, 
and one test mine buried at 10.0 cm in the silt/gravel mix lane. 
Clearance Performance—Surface-Buried Mines [SWEDEC]. Dur-
ing the testing at SWEDEC, the roller’s clearance performance was eval-
uated against surface-buried M/49 mine simulants with live fuzes. 
As shown in Table 5, in the gravel lane, the roller detonated 48 of 50 
test mines. In the topsoil lane, it detonated 50 of 50 test mines.
Roller Speed Effects [KRC]. Clearance performance of the roller was 
measured at multiple speeds (1.7, 7.7 and 15.0 km/hr) in the gravel and 
topsoil lanes with the test mine depth held constant at 5.0 cm. 
In the gravel lane (Table 6 on page 78), test-mine trigger percentage 
was lower at the higher speed for the PMN-2 SIMs (100 triggered out of 
110 versus 160 out of 160 at the slower speed) and the Type 72As (6 of 8 
triggered versus 12 of 12 at the slower speed).
In the topsoil lane (Table 7 on page 78), the results were similar with 
fewer PMN-2 SIMs and Type 72As triggered at the faster speed. For 
the PMN-2 SIMs, 88 of 90 test mines were triggered at the faster speed, 
where as 160 of 160 were triggered at the slow speed. For the Type 72As, 
9 of 11 test mines were triggered at the faster speed, and 21 of 21 targets 
were triggered at the slow speed.
As indicated in Table 8 on page 78, in the gravel and topsoil lanes, 
the average PMN-2 pressure-plate deflection decreases as roller speed 
increases.
Mine-Emplacement Effects [KRC]. In addition to clearance perfor-
mance, the effect of mine-emplacement technique was also evaluated 
during the KRC testing effort. Because the PMN-2 SIMs provided con-
tinuous output of pressure-plate deflection, it allowed for multiple roller 
passes at each test condition. 
Image 11 on page 78 shows the average PMN-2 SIM pressure-plate 
deflection for test mines in topsoil and silt/gravel mix at a depth of 5.0 
cm versus roller pass. This shows that during the initial pass, when the 
condition is a true recent emplacement, the deflection is greatest. Over 
the first four roller passes the average deflection decreases by 30% and 
then levels off for the last four roller passes. 
To compare a fresh “recent emplacement” and a heavily compacted 
“legacy emplacement,” additional testing was performed at 7.5 and 10.0 
cm mine depth in the topsoil and silt/gravel mix (Table on page 78). At 
Table 1 (top). Clearance performance (depth versus mine type).
Table 2 (middle). Clearance performance (depth versus mine type).
Table 3. bottom) Clearance performance (depth versus mine type).
Table 4. Clearance performance versus depth.
Table 5. Clearance performance: surface-buried mines.
•	 Silt/gravel mix lane: 2 different speeds (1.7 and 7.7 km/hr), 3 
depths (5.0, 7.5 and 10.0 cm) and 2 mine compaction levels (re-
cent and legacy)
SWEDEC Testing Effort
Test equipment. A 2-meters-wide version of the SCAMP Roller was 
pushed by a Bobcat T-200 skid steer loader during the SWEDEC test-
ing event.
Test mines. The test targets used in this trial were standard SWEDEC 
performance test mines. The test mines had live fuzes from the M/49 AP 
mine installed in inert, plaster-filled plastic bodies. These targets closely 
replicate many typical, small AP mines. Because the trigger mechanism 
is extremely small (representative of the smallest common AP-mine 
triggers) a roller must have complete coverage across its width to contact 
every mine in the lane.
Conditions 
Soil types. Two test lanes, one containing topsoil and the other grav-
el, based on the standard test soils described in the CEN Workshop 
Agreement 15044:2004, were used for testing.2
Mine emplacement technique. All test mines were surface-buried as 
shown in Image 9 above. 
Test Points. Gravel and topsoil lanes: speed of approximately 7.7 km/
hr with all mines surface-buried (0.0 cm).
Results
The results from KRC and SWEDEC testing are presented in the tables 
on page 77. Clearance performance is measured as a percentage of success-
ful “detonations” versus available targets. For the PMN-2 SIMs, a success-
ful “detonation” is denoted by any measureable pressure-plate deflection. 
Results are analyzed for each mine type in the following categories:
•	 Performance versus soil type and mine depth
•	 Performance versus speed
•	 Performance versus mine-emplacement technique
Clearance Performance—Variable Soil Conditions [KRC]. Table 
1 shows clearance-performance results for gravel-lane testing. All data 
from the PMN-2 SIMs indicated successful triggering at the 5.0 cm and 7.5 
cm depths (a total of 356 test mines). The same was true for the PMN-1 test 
mines (a total of 45). For the Type 72As, 34 of 37 targets were triggered at 
the 5.0 cm depth, while 12 of 12 were triggered at the 7.5 cm depth.
For the topsoil lane the results were similar (Table 2). Again, all data 
from the PMN-2 SIMs indicated successful triggering at each depth 
(5.0 cm, 7.5 cm and 10.0 cm). A total of 252 PMN-2 SIMs were tested 
in this lane. All 23 PMN-1 test mines were triggered at the 5.0 and 7.5 
cm depths, but only 3 of 4 were triggered at the 10.0 cm depth. With the 
Type 72As, all test mines were triggered at each depth (5.0, 7.5 and 10.0 
cm). A total of 32 Type 72A test mines were used in the topsoil lane.
In the silt/gravel mix lane (see Table 3), all PMN-2 SIM data indicat-
ed successful triggering at each depth (5.0, 7.5 and 10.0 cm). A total of 
269 test mines were used. For the PMN-1s, all 27 mines were triggered. 
For the Type 72As, all test mines at the 5.0 and 7.5 cm depths were trig-
gered, but only 4 of 5 test mines were triggered at the 10.0 cm depth.
When comparing average PMN-2 SIM pressure-plate deflection at 
different depths for topsoil and silt/gravel mix conditions (see Table 4), 
the data shows that deflection decreases as the depth increases. 
To summarize, the roller triggered 100% of the PMN-2 SIMs over all 
conditions (gravel, topsoil and silt/gravel mix) and depths (5.0, 7.5 and 
10.0 cm) for a total of 877 test mines. The roller triggered 100 of 101 PMN-
1 test mines (99%) over all conditions and depths with one mine at a depth 
of 10.0 cm in the topsoil lane not triggered. For the Type-72As, the roller 
Image 7. Simulated recent (top) and legacy (bottom) conditions.
Image 8. SCAMP Roller with a Bobcat T-200 prime mover.
Image 9. SWEDEC m/49 test mine.
Image 10. SWEDEC test lanes.
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page 78 indicates that the average PMN-2 
pressure-plate deflection decreases as the roll-
er compacts the soil above and around a mine 
(emplacement condition moves from recent 
to legacy). This data confirms that for a given 
soil, neutralization of legacy-emplaced mines 
is more challenging than neutralization of re-
cently emplaced mines, and comprehensive 
roller-performance testing needs to account 
for legacy simulation. Compaction of the soil 
surrounding a mine makes it harder for the 
soil directly above the mine pressure plate to 
move relative to the surrounding soil. There-
fore, higher loads are required to achieve the 
same deflection. 
HRI’s SCAMP Roller design and sub-
sequent testing efforts have shown that a 
well-designed roller used in the appropriate 
environments can consistently detonate re-
cently and legacy-emplaced simulated mines 
up to a depth of 10.0 cm. If proper evaluation 
of roller-clearance effectiveness is performed 
(formal testing that includes legacy mine em-
placement), then data can and should be com-
pared with performance of other mechanical 
demining equipment.
See endnotes page 82
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Clearing Cluster Bombs on the Ho Chi Minh Trail Video Wins CNN Award
CNN announced the video Clearing Cluster Bombs 
on the Ho Chi Minh Trail as winner of the 
CNN iReport Community Choice Award 
on 15 March 2011 for best iReport submit-
ted in 2010. 
The four-minute news report compiled by 
reporter Samantha Bolton and the Cluster 
Munition Coalition, with help from an in-
dependent video-production team, was released in November 2010 at the First Meeting of States Par-
ties to the Convention on Cluster Munitions.
Covering Lao PDR’s history of contamination, the video provides personal glimpses into the lives of 
people injured, maimed and affected economically by cluster bombs. Additionally, it highlights the 
clearance initiatives of governments and international organizations, while addressing the slow dem-
ining progress caused by a lack of financial resources and aid needed to remove Laos’ estimated 80 
million remaining unexploded bomblets.  To view the video report, visit http://bit.ly/f3wIio.  
~Megan Sarian, CISR Staff 
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an M.S. in mechanical engineering from 
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Web site:  
   http://www.rippledesign.com/index.php
7.5 cm in the topsoil, the average pressure-plate deflection decreased by 
approximately 55% from the recent to legacy-emplacement condition. 
At 10.0 cm in the topsoil lane, the decrease was approximately 73%. In 
the silt/gravel mix, the decrease at 7.5 cm was approximately 25%, and at 
10.0 cm it was approximately 28%.
Discussion
Clearance performance. The data collected at KRC and SWEDEC 
shows that in a variety of soil conditions (topsoil, gravel and silt/gravel 
mix), the SCAMP Roller can consistently trigger different mine types 
down to a depth of 10.0 cm. When comparing performance between the 
different soil conditions, no individual condition appears more chal-
lenging than any other. Looking at the mine types tested, the Type 72As 
and the M/49s were the most difficult targets to trigger. This is not sur-
prising due to the fact that they have very small pressure plates, and 
large force/deflection is required for activation. The Type 72A in par-
ticular was chosen as a test mine because of these characteristics. Even 
though the Type 72As and the M/49s are difficult mines to trigger, the 
data shows that across all depths and soil conditions the SCAMP Roll-
er triggers these mines 97% of the time, thereby demonstrating its pre-
cise coverage and ability to transfer high forces deep into the ground. 
One clear trend is that as mine depth increases, force transfer and aver-
age pressure-plate deflection decreases. Table 4 on page 77 clearly shows 
where the PMN-2 pressure-plate deflection is noticeably lower at the 
deeper test-mine depths. Further testing in other conditions and at in-
creased mine depths would round out the roller’s performance specifi-
cations.
Speed effects. The majority of testing was performed with the roller 
speed at or below the nominal 7.7 km/hr. In practice, one would expect 
the roller to be operated well below this nominal speed. It was desirable 
to conduct testing at the highest speed where good performance was re-
peatable to allow for the calculation of a theoretical maximum efficien-
cy of square meters of area cleared per hour. It was also important to 
test the hypothesis that as speed increases, the clearance performance 
will drop off. This is illustrated in Table 6 and Table 7 above. where the 
trigger percentage for the PMN-2 SIMs and the Type 72As drops off at 
high speed. Table 8 above also shows where the average PMN-2 pres-
sure-plate deflection decreases as the roller speed increases.
Emplacement effects. As seen in Table 9 above, the PMN-2 pres-
sure plate’s average deflection is lower (in some cases significantly) when 
mine emplacement is set up to match a legacy condition. Image 11 on 
Image 11. Average pressure-plage deflection (cm) versus roller pass.
Table 9. Clearance performance versus mine-emplacement  
technique.
Table 7. Clearance performance versus speed.
Table 8. Clearance performance versus speed.
Table 6. Clearance performance versus speed.
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on one mine and falling onto another. A frequent example is the 
inclusion in accident reports of photographs showing expatriate 
supervisors inside the mined area while work is being conducted 
who are not wearing the required PPE. There are also several 
examples of recent expatriate fatalities in which PPE was not used 
and the group's SOPs were being broken
5. DDAS Accident Report. DDAS Online. http://bit.ly/jtUdoE. Ac-
cessed 18 May 2011.
6. The definition of cheap PPE is a cost of less than US$500 for body 
protection and less than $100 for full-face visors.
7. Technical Note 10.10/02 Safety Notes – General. IMAS. http://bit.
ly/gVyhpm. Accessed 22 April 2011.
Land-release Information Management: Advocating for a Collabora-
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1. Geneva International Centre for Humanitarian Demining. A 
Guide to Land Release: Technical Methods. 2011. http://bit.ly/
jwILl7. Accessed 21 June 2011.
2. This might include additional survey planning for each sector.
3. Person, Ron. Balanced Scorecards & Operational Dashboards with 
Microsoft Excel. Wiley Publishing, Inc., 2009, p. xxi.
4. The configuration includes data-entry form creation, cartography 
and country gazetteer, map representation of items, and report 
templates. Additional changes can be incorporated at any time. 
However, it is advisable that the main structure be defined as 
early as possible, then tested and adjusted if necessary.
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